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[571 Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new human rab 7GTP-bound similar 
protein gene containing a base sequence encoding a specific amino acid sequence and 
useful as an indicator for the condition clarification, prevention, diagnosis and 
treatment of genetic diseases, cancers, etc. 

SOLUTION: This new human rab 7GTP-bound similar protein contains a basic sequence 
encoding an amino acid sequence of the formula, and is used for detecting the 
expressions of the gene in various tissues, for analyzing the structure and 
function of the gene, and for the genetic engineering production of a human protein 
encoding the gene, etc. The analysis of the expression product, etc., enables the 
condition clarification, diagnoses and treatments of genetic diseases, cancers, etc. 

The gene is obtained by extracting a mRNA from each tissue such as human fetal 
brain, adult blood vessel or placenta, constructing a cDNA library with the 
extracted mRNA, chemically synthesizing a DNA sequence on the basis of information 
related to the DNA sequence of the gene, and subsequently screening the cDNA 
library by the use of the chemically synthesized DNA sequence as a probe. 
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'j-immitz (imcENo^-^- ^yxy-^i-A 



(in vivo excision: Short. J. M. , etal.. Nucleic 
Acids Res.. 16, 7583-7600 (1988)) iZXriXm^i^V^ 

±izth^m=f-i-ktsizmm^xD=i-^j&&^-\t. yy 

:?Drb- ht;t hMiKfir-ttszkfimi^a-yism 
L^, l:il$a/c?D-y(i, -8 0-Ct:TCR#L^. 
10 0 3 8] mz^ltz^i^a-y^l. 5ml COL 

B^mx'-Si^mt. 7-7^$ HssjajusKP i - 

100 (:?7.1^'>aS) ^fflv^TDNAS:ttai»|?L 
i^, nyifS.ttz±^mcr)RNAI,i. RNase^a 

i,zx 'ommntz. mmzsoM i ^zmmi. in 

1 (i 5 J: •) t *HC D N X&tXS$: 

V^, a')02 1/i Itt. r^X* h'DNAi LT4'CIC 

life, ^mmi^(r>ru^y h^^\,zx 

oTfMailtelJIlT'S^SixSF I SH (fluoresence in s 
itu hybridization) c07*D-rffli: LT tffiffl^tS^ 

[0 03 91 ^C^-CT3, T7. ^{i-^^sj- "J 5 

— (Sanger, F., etal., Proc. Natl. A 

cad.Sci., U.S.A., 1±, 5463-5467 (1977)) MiVf^ 

^i^^- s ^—^-mz'pz Kmkw^uz-n'&xhh 

-*f>f :?xy;^fe (Carothers, A.M., etal., B 

io. Techniques. 7. 494-499 (1989)) ^UMLTt. 1L 
^^^{i^i'-McOr^XS KDNA (fci-eo. 1- 
0. 5>ug) ir-yy-U-h (SIS) tLT4a<0i®» 

[0040] ^xyxr^^v-fctr, FiTC 

(fluorescein isothiocyanate) ^^WMLfzii^m^ 
mt. Taqiti*J^y—^izX>0^2 5^^^flRf^^ 

.ittz.mmmitzDNAmmz-^^. siSDNAi^- 

:7xy-t-, ALFTNDNAv-:?'x>~9-- (7r;l^V 
j^raS^) tCiOcDNACOS' 5t5SSgffii*'iS>f«j4 0 Oig 

[004 1 1 3* ^mmmmii. ^misrf-(^mw^ (he 

terogeneity) *5iS< , <i^C0jig^?:(KS'J-r§O(ia 
LT*r^l)COT\ ^^tioTJi, 3' {fflc7)i^-i?xy;^ 

[0 04 21 DNAi/-^'xyH?---ri|i?.ix;^^^m 
aia^Uffi^S:, 64h'-y h«3>-ejL-:J'-DEC34 

'Sro/i. i[:^^oi/-fi¥^T{i:, UWGCGcOF ASTA 
Tn/^A (Pearson, W.R.and Lipman, D. J., Proc.N 
atl.Acad.Sci., USA., 85, 2444-2448 (1988)) (CiS 
■r-f'-^-X (GenBani<, EMBL) ^{Ci: Off'Sro 

[0043] bMISll)iScDNA5'fr7'J-tC-:>V^T 
ff)±.iesmijmit. CFujlwara, T., et al., DN 
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A Res.. 2. 107-111 (1991) HcPfa!$ixT».^l). 

(00441 iMitmmumx'. m^titzt 

4 O^E ST s (expressed sequence lags-.^j&Brf- 

[004 5] FASTArD^^7A(-J:.?.Gene Bankt 
EMBLCOE?^J«!^cO+T', GEN-502C07h^ 
^ L?t ^' n- yjip, 7 y h CO r a b 7 G T P^-^^ vn 
7 (accession no. X96663) l^itLT, fii>^<ffi|5ltt 

[004 6] n-yrv-v (iiM) fc (pb 

luescript vector: XVv 9 (Stratagen 
e)) f*ItlfA$ii:''cZ3js:S[DNAfc. T^^V-t LT 

XT^^i^- f-x— > • 5^>x — xgy&tCio 

fflicov ^ < oA-<7) r a b Mjiiifei^cO D N Affiji] Jt«? L 

[0047] *^BMfE^l=Wjl-ri. x^-h/lWiS^^^ 
iORasrail7r$'J yf'^-X'h S R a b 

fflo-C*30. SttC30«l^Ui<ORabP3ji^'>'>N*;?K** 
fS§$iXTV>l>. -enibtiGTP/GDP^-^fcGTP 
]!ra*^fi?St(c^1-|,mcfc ^,^•C , R a s yn9 h ffl 

b 3 a{iWg5f5«-Cl#^fE^!|^!l®c7)iag|coPtl5lCB54--r 

scher von Mollard, G. , et al., Nature, 349. 79-81 
(1991): , Ml::. Ba)Ki«(C:tiV^TRab3d CBaldin 
i. G.. etal.. Proc. Natl. Acad. Sci., U.S.A., 89, 
5049-5052 (1992)] ^;t±S»fci3V^rRa b 
17 CLutcke. A., et al.,J. Cell Biol., 121, 553-5 
64 (1993)] CO, ^mm^mi.^iX^fm^^ilX\^ 

[0 0 4 8] mm^: 3{;. ±iBGEN-5 02C0 

7 t^^$tLfzc DNA^o-ycommm^ . ^nm 
^: 2t, ^<7)9a-y(r>a-T^y'/mmmkim 

[0 04 9] CKOcDNAti, 2 4 4 3SSA»'^>=5: 0 . 
2 0 3r5yB!$:n-H-fl)6 0 9JSScO^-ry • >J 

a. miRWit^U&tS^htl^ (Kozak, M., J. Biol. Ch 
em., 266, 19867-19870 (1991)) iS^J. (A/G) 
CCATGGi2?iJ*<. ^(r)3 8-4 4^S<0mm^<r) 



^ttlX^^ti. 

[0050] ClcOcDNAJi, aiR^SlS^C;^^V^ 
T. ^vhr SLhGTP^-^mi&^yj^^ (X96663) t 
8 9%ffllltt$r^^U>:. 

[0051] *^Mf£^T'3- H $ix|,|ft^TS yS? 
ffi^ljfc, 5-y hRabGTP^^rJ'yA-^ (X96663) t 

a. 9 4%m-^^^^Lti, mz. isenymzii 

(r-iTRabreSGTPJS^:?^^^ (M94043) t55 
%. Rab 7fe^:?>'>'^•^'i:{i^78r5y®®iS^=l: 
0 3 5%cO|5lH4$:^LJt. 

[0052] *iifK^^c7)«l^§fx;t T 5 yi^^ll 
Ji, Ras^'yyN-^'tfcttl)GTP^(ca^^g?ffit 
4 0<7)«^ff$iT/cfil^ (Pal, E. F., et al., 
Nature. Ml- 209-214 (1989): Valencia, A., etal.. 

Biochemistry. 30, 4637-4648(1991)) i:^LX\'^fZ 

tiK 2-^<r>^i—7izm-^xm^<7)^cDm.mifimtii$ 

[0053] Ti./mRm^-tWMm^ : 1(014- 

2 imB<7)tmi,zifk^ixh&^x7 x-ht&'^ji'-rim 

mtt^i—yl (GxxxxGKS/T, x{i*nM^.2.?S 

mx'tx^K OTisii:) at^i 2 5-1 28#acD{4ii 

tcS^$*iS/r-:^#M^iS (NKxD) tmiti^^t 
i—y I I U±. ^^^inx\--^t:. It^Ltcifih. 6 2 
-6 8Sa«0{41tcS^$il|.t^-7 I UCfeV^Tti, 
57 hrabGTP^'WN"^ (X96663) tWiWiZ. y- 
*X7i-hi:ffl5f^ffl-ri.-gC^i^ (WDTAGQ 
E) |^cOThr*<I 1 eCioTia^^itt^^/::, 

[0054]*/::, /r-y» t -?-<offl!i0[*ifa^wtc# 

ffl-ri.ExSAE?i| (^^-7 IV) F^jCOl 5 3-15 
6#S<7)(2SC0A 1 a*iVa 1 tCj: •oTSJS$iX'CV'> 
Jt. C:<50S^{i-7'^XRab2 3tc:J3lt?.RxSVcOS 
mzW&.\^X\-^h (Olkkonen. V.M.. et al., Gene, 13 
8, 207-211 (1994) ) , 

[0055] ismm.^ii'GT P^fc GT P a s e 
5r«^r LTV^^ 3 Mi-^XMh I. . R A B 

[0056] mzi^wmf^^oy^mi.. c:i^^s^ 
ztx'h^. 

[0057] m-^firz^'f'-y I V*»<i>cOTg5^i^ 

^'S.WMZ^h'^X^'^h (Chavrier, P., etal., Natu 
re, 35L 769-772 (1991) ) . 
[00 58] ^TcOffi^fiGTP^-^^yA-^'ti, C 

mss.m\,zm^j:cimi^y^T<y ■ t^-7 
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(5. Caax. CCax« CC^fiCxC Caimm^ 
(mtLXRsih3A)miCC (PHtLTRabl 

(0059] mmmzmi^x . ^^Bfliiei^jiR a b 

7 GT P^-^Oi:? WN-^' $r 3- Ht*«fS=5rb h itfi 

[00 60] (2) y— fVT'n-yht^-ff 
3E#h hffliitCtJttSthr ab7GTP^^Sai:?y 
y v':? m R N A<7)^3iS: y y^M. • 'J ^ H • 
r^-Y 5y/ftlcJ:oT. ©iSLJtt hcDNA^'D- 
ySrro-T'ttl.y— f ^T^u-y htci: OlFffiL-^c. 

[00 6 1] y— f y/D-y h^Sfti. Sfiilifflatct^ 
V\ t hMTN7"O y h (Human Multiple Tissue Noth 
em blot; ^'P— y-f y ^'tt^. 7 • V3 7 (La Joll 

a) , ^oyt)\^~T. mm) ^m^^xmrnttz. 

[00 6 2] an?, ±f5^o-yGEN-5 0 2C0 7 
OcDNAtfA«35<i. 3' ^^ffliRfS^I*ItCA 1 uE?ll$- 
#^t'^^^CCOT^ fli2COmRNAlCitt5ima6<JA>f:/ 

■'^^'f^<r>y'n-y^K9-^— (pBluescrlpt vector) <0 
c D N A}f ASJiO 5 ' 5l?ScO±gg'<^ ^J'-iUlftttS 
EcoRI-t'fhtSS 0#a (ii^J#^ : 360ffi^J# 

B<]^r$iJ|5S»3lBf^$:PCRX'tifit. P C Rtii|iil!ftS: 
[32P] -dCTP (7yyA7"7'f^HDNA7'<.U 



[0063] :/D yh$r4^raru>'\'f 7"'J». 4 2*0 
■C-%. 5 0%;i-^;UAT$H/5xSSC/l Ox-fy 
f^tVVmm/ 2%SDS}§jS(100Mg/ml ^-t^- 
^«^DNA*:&) cOjg?g*-CA>fy>JL^. 2XSS 
C/0. 0 5%SDStTSiaTtCT6 0^.. 2111ft?* 
»:V^■C0. lxSSC/0. 01%SDS{:T65 
'CTtC6 0^ST'3[Elftff L^. 7'f;l^i'-Sr-80'C 
TC3BISI. X^7-f/Ui. Oy-y^'ttSS) (CitLtSI 

[ 0 0 6 4 ] 3 B^<r)m±<n^%. S«®^L^c^T<7)t 

IS. mm. ¥4^. KM. ^-^A. i^m. 

imi&.^)yf^) Hz. 3. 6kb<7)inRNA*«^L 

[0065] (3) r-fW^'h • R-AVr-fy^^FI 
SH (Fluoresence in situ hybridization) (:J:I>3 

F I SH-)i-^fflc7)7'o-7'$:iaS'tl)^v:*^,tC> GEN- 
5 0 2C0 7itfiH^tCffii-ri.iE5'l$-&tfaX$ Y - ^ 

7^v-P li:P2i:$:^«L.. :tl?c07-7-^-7-$rffl 
u-CPCRSrtr'5rv\ a;?.* H • ^'o-yco;^^ 
y/Srff^o;^, RjS^fttLTJi. 94'C30»\ 5 
5°C4 5I^'W7 2*04 5#W^ ^';W$-3 5^f-f ^-ZP 

[0066] 
[^1] 





^se^ - 


p 1 


5' -TAGGCCGTTGTTTCAG ATTC-3' 


P2 


5' -TAC AGTGACTTCTGGGACAC-3' 



[00 67] *»< \.X'm.tKt;iV-tr>(r>-ax\Y - 9 

fzv I ^mzm^<m\xhh^^\y'7 y ■ r-a'^t 

3 >■ (FISH) l;J;I.Vyh*y:/cr)7t*b<or 
o-7'i: LtfigfflL. i^F I SHft{:i-5t:. GEN- 
5 0 2 C 0 70^fe<!|sV7 tr y^Srff'5:-:>7t CTakahash 
i, E., et al.. Hum.Genet. , 86, 14-16 (1990) D , 

[ 0 0 6 8 ] iiJt . m\^->i.z-mEt^wmLnm 

McOfzlsbl,Z^ CLichter p. et al.. Proc. Nat 

1, Sci. U.S.A., 87 , 6634-6638 (1990) ^ 

T. 2 O^jSSOthCot- I DNA(BRLa 

1^) im^'^fz. 

[00 69] Mil. A^T-'j^^^-tf-i^gy. m. 
an±. m'^c^ifmzm^m^ uz. t*r i o o 7 ^ 

/l-A (7^180100 ; • 7-f^l-isaS) Sr^gt 



m:^Mmm(r>i-zMzm^^tz (.y-^jv^--^ y t-^^-i/ 
ay, -ayB-2A) . 

[oo70]iSiiL^^ioocoR -A'y HtJi-Sfr'I'Wr 

^-h<7)4 7%*Mll¥fefe#:OA'yHq3 2. l ff)iSL 
ST-ffll5l^fefls±tC^^^ 1 *rcOX<-K -y h Sr.T^ LJt . . i 
tz. 7'l^-h04 l%*ii:'*>4>*»^(±ffl|SIIfefei*:±CT 

1 2%(i. «iai^«g^r;^;K-y ±iec^ 
GEN-5 0 2C0 7{i. i^ft^-^yHl q 
3 2±t::v-yr$ii;^c. 

[007 1 ] :mmm\.Zlfl\i. ir«'5rt hrab7G 

a b 7 QTP^-^m y^^9<r)mR=i-JL^mmt/^ 
figfc^O. ::^^^>{::J:0. ^rJ'yA'^'t rabdiS 



mum, nmmB.. mmmf^m. 

[007 2] 

(GEN-56 0D06 l&tfGEN- 5 60D0 6 
s) 

( 1 ) 5xn>f YmcD3 smm&mB'Fffy^a- 

■7-tLT®< CWilliams. A.F., Annu. Rev. Inmunol.. 
6. 381 (1988) ') . 

1 0 0 7 3 ] v7;H!^^se t ixmmfh 

ixX\'^l'^TvTY'\-yyy T5.V-i}^. I gX-A*- 
y7i.V -(TYfy ■ TiO^ yj<^-t LT, B« 
?#M6t(-7-;i{?- (Wilson, G.L.. etal.. J. Exp. Me 
d.. 173, 137 (1991): Stamenkovic, 1., and Seed, 

B. . Nature. 345, 74 (1990)] . H^i^^yYu^A Y 
t>jL^ ymm±^z^m$tiX V ^i, 5 X y yM3i^ge 
(MAG) CFujita. N.,etal., B.B.R.C.. 165. 116 

2 (1989)] , =xn>f H^^tfiillC D 3 3 CPeiper, S. 

C. et al.. Blood, 72, 314 (1988): Simmons, D.L., 
and Seed. B. , J. Immunol. , 141, 2797 (1988) : Tchi li 
an, E.Z. , et al.. Blood, 83, 3188 (1994)) RX/W^ 

^v-y CCrocker, P.R. . et al., Embo. , 13, 4490 (19 

94)] wig^$^irv^s. 

[0074] Z.i\.-tX\i. .IC7)7r5U-**CD2 2tC 

gA-vN-7r 5 'J-fT)-^^ ■ "/iv-ymi^idrz CCr 
ocker. P.R., et al., Embp.. 13, 4490 (1994): Muckl 
ow, S., et al.. Genomics, 28, 344 (1995): Kelm, S., 
et al., Curr. Biol., 4, 965 (1994): Freeman, S. 

D. , et al.. Blood, 85, 2005 (1995)] , 

£Ucr'J;^7y^0igaS-jiLT, i/T;l/i!$r^tf CKel 
m, S., etal.. Curr. Biol.. 4 , 965 (1994) ] «a 

my 'J ij viz^^th ^t\zi nxmmm^m^h 
; t *5-c-# I, . kw^mmmzi-iX^m-m^h 
vTuTY-'^i^y . -j.-nyKJttl>5x';yRi3iif 
sa, w«itti>cD2 2si/#itacK^tt"i>c 

D 3 3(mW^-^\,ZM< t. $n-CV^|> CKelm, S. , et 
al., Curr. Biol., 4, 965 (1994): Freeman. S.D., e 
t al.. Blood. 85 , 2005 (1995)] . 

c 0 0 7 6 ] ±iac7)saii. zcommm^j:^y ■ 
-r^<^mmmmi:^t-tiii^. i smmmmmi 
fcci-t-yhtrnmizK^m—t-yvismmm 

or H^x>«7)^ yj'^-<7)hhw^<r)nnmm^^ix 

X\'^fz CFreeman. S.D., et al.. Blood, 85. 2005 (19 



) #^^10-286089 



95)] . 

[0077] *«?!i-c'j±. mt&mi- {DizmtX, t 

h fl^ c D N A 7 7" 7 'J 4> *fmt=Stl? L Jt c D 
NA^'o-ycODNAE^lSr^gL. ^^<7)T&BrFtD 
nAm\t:iiMthZtl.zX-^X, GEN-560D0 
et^imf^tltzl. 9kb(^c DNA^'o-yj5««X 
KJSl^CD3 3tStfCii;i^ffl|S|ttS:*t-l>>Ii:S: 

[00 78] c:(7)i?n-y{ijte^^05' jfeSggS^ 

/crtfc. mtiiZ\Lh^mcDNAy-(yyO-^:^^*J 

[0079] IP*>. T'u-T'iiLT P] yy^J^- 
Si^cDNA^l^K)5A:r • t r p 1 EX'<.^'^'-Srffl 
V^TBfe^mRNA {Xhyh=J-y^) *»^.18lg$ 
iUtcDNA7-f :''7U- ($<jl OOTJor^-:?) $r 
X^'J-^y^^L. 1 2<0f1iDW^cDNA^'a-y$r 
tt!t. '?-<X'^<7)4'A»'i, 3oi0^'n-y*s^f!jj<7):t-7* 

y- y-T^-fV^- 7V-AS:;>A-trv^i>::i;*{f* 

[0080] -efl4><7)DNAK^J2r [^^S] dATP^ 
fflv^Si/'xTj-^v-- :?-5*->-g yS^;:J:-^■c^^Sl- 
/::'CSanger, F., etal., Proc. Natl. Acad. Sci. U. 
S.A.. 74, 560 (1977)] . 

[0081] ^com^, .GEN-560D06mi^l,Z 

r>ux . mm^ : 6 112 8 0 9m^wmLm^^ts: 
i>±mM, mm^ : stci 3 2 biMM<r>^-yy ■ 
u-r ^ yy ■ y\y-L.^^tiwmi.¥\m\,zmjm 
■f-: A\,zmm,mzi.'>x-o^-Y^fitAA2rijm 

[0082] GEN-5 6 0D0 6ilfE^<?)5' #3- 
Ymm. 2 3 6<7)GC'J >yf-iB?iJA»'^^-5-CV^T. ^ 
'J Ax ^ /l^tC J: -?Tg!< 4 OOTsrfigttJ>^d^ 'J Tir-V 
-xay • a/^^•^/K AATAAA) *i3' 

[0083] ±fe^^7*-A(cmT. ClOcDN 
A^D-y*{i3^f><;j--/l^^'— ^T^r- (Z#»?- 

W=5r) xr^-f j^y^^twiofjTUi^'-^-yu^^n-yo 

7 ^' 12 16-1391 tSSifOfacT) 1 

7 6tgSJt*<X(fCi.^«.::i:**^*»-5/>:. ill 7 

•CT'J>o-c, c:<03B¥(**>^>*t^^'yA-^'c7)ths:§tz./i 
^^x\t, 3 4 2Tsyi!r$)o^c. 

[0084 ] tJ!or, fnS:gV^:^<7)cDNA;7 0-yf 
J>|)GEN-560D06jif5^SrGEN - 5 6 ODO 
(>\mi~f-hL, m9u-yi,y)\lb^mifiX^L 
JtjifS^$:GEN-5 6 0D0 6s3ifE^t L;^:, 

[0085 ] ±ieGEN-5 6 0D0 6 siifK^tOV% 
X. mm^: 9(C1 74 liaS*'<c>=5rl.^E?iJSrs E 

: 8 1 1 0 2 6tss£7)3j--r y • 'J -T -f y^ • 
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mmiz J:oT3-H$^i|,342r5 y K^*» 
[ 0 0 8 6 1 T-:^' • '^-XcOi^ftK^)^ >a-^ tft^g 

3«0^S)it;*rLtgV^ffi|iH4^*LTV^T (56 

%) . mmi~2 5<nmAi\^m 033-357^ 

[0087} taz.XiS^yj-^i^(r)mM^tifzSiMmi. m 

m\-mm (e?"M# : 4 tc^-r2 0-33303147 

[0088] *:f&Hjafg^t7)«i'|-^i^tCfc(,^T. 
H-^: 4i02 0-l 3 17Syi?SS, 1 32-2 24 

r 5 y isasat^ 2 2 5 - 3 2 6 r s y KS»<^) 3 

ycOV--fe •/ h i:C^2ocoC 2 -fe 7 h lcSttl.?S(fttt 
A^'BS'5*H:'5ro7t CWilliams. A.F., Annu. Rev. Imun 
ol., 6. 381 (1988) :Wil Hams, A.F. , Immunol. Today, 

S. 298 (1987): Williams, A. F.. et aL.Cold Sprin 
g Harbor Symp. Quant. Biol., 5£ 637 (1989) D . 

[00891 i/T or H^i^y^ r 5 'J -cOffiO^ Wn' 

-tmz. CDS smmcnm^t . Mcosr^^jig 

2m Ky ^ y<r)tmi:^thb^x. hix. 
mz. :L<r)^y)^9(r)%\tW.2(ni%WiY:^^y 
(i, cD3 3c7)-?-fifciai^ig|5itt (7 2%r5yi?|3| 

[0090] I g x-n-y r 5 'J -Sr^«-tl>'<T^ 

D 3 3 1 [slttt: I r S ij -ioy yn' 

-t LT^»-r§^fc*^'T'l'Sfc^l-$ilfc CWilliam 
s, A.F., Annu. Rev. Immunol.. 6. 381 (1988)3 . 

[009 1] (3)y— ryyn-yh^ff 

tc, t hMTNyn-y h • vxf-A (^o-yf--y^a 
M) ^fflVK ^te^l- (2) i:|l|«tLTGEN-5 
6 OD 0 6 c DN A^D-y^^SrT'D-T'fri.y 

[0 0 9 2] ru7 hS:6B§S7'WN-f T'lJ^'fXS-ti: 
VL'f^. 4 2'CX'l 8B#ia, 5 0%*;UA7S Y/5 X S 
SPE/1 0xr>'>'VU>yJ§?eL/2%SDSj#?g ( l 0 
0;.<g/m 1 ^H4t^:>^^^DNA^W) <^J§?S+Tvn^ 
7'iJ/-YXL/>:. 7'oyh{42XSSC/0. 05%S 
DS{cr^iaT(w2|5I®?S$:3^t. AQ'h^'^Uz 
\k. 0. lXSSC/0. 1%SDSICT5 0*CTIC4 



0^ST-2[liajtUc. 7'f;U:?-{4-80'CT. 18 

[0093] isi, m.. iffii. -i-tsiss. ^ 

^HSt^^MillL'JyA-^tOl 6i0dL^ffl81i:, B&l^ 

[0094] A^(r>Wih'rA Xt^t>-^j:h 7 . 5 k b . 
5. Okb, 4. Ikb&l^l. 9 k b £7)te^(<£*i|^ 
^tltzcnX'. TD-yiiL-CcDNAffiJiJcO-SSSrffiffl 

[0095] Wm^: 6<7)12 16-13 

9 1 »s<7)7 9 vt^ )^x'mmKmmzimth p 

C Rjm<^ 1 7 6mS*f*^\ rn-iri: L-Cffiffl$tl)t 

t5t^r^iKl:^^!{i. 18 9 1-18 9 6#@<0(ailt';Jf J 

I.. ^if^4>, :t';i^'-^;U^cDNA (ffi?l|S^ : 6iO 
24 9 1-280 5#ilCfflS) C03' *Jgii03 1 5 
lgSj^iOPCRStJ)S:rn-rt ttfiefflt/il^. 1. 
9kb<7)gt/^$^,^lK:f:{^c(i^^i5$^^•f, tM-^T, 
1 . 9 k bc^MftJi 1 0<7)P^|,:1f 'J.A-9->f h(^fiefflC0 

i.o^z^x.h:.b^7TiLx\^hi)^hX'iih. *^ 
BM'^)«4. Tf'J • 9u-y<r>\9 l 8#i (lE^iJ 
6) T^■K'JAS:■ir^•C'l<^^cDNA^o-yS:^# 

[00 96] HlC, fcf^><;t--;P:?^:>-T>f:^ (Z« 

w.-m ■ xry>{i^y/{zi.i>mmmibmfmM. 

2-ocr)^D-y<7)3*.<7)lo*»A,miit7t. 
[00 97] ::c7)^'Q-y(43#gc7)I gSK^-^yco 

*S{cffli5i-r^ 1 2 1 5#s (ie?ij#^ -.bx^^^v 
:^^YtX'mmm.tn-x'hhi^-ry ■ o-r^y 
y ■ yu-Ai^'.x^.^fz. -eom, 1 le^mncox 

[ 0 0 9 8 ] S^l) 1 6 7 5 /K^ 3- K-r l.»>J07 1^ 
-ix i: 1 4 3 9#g ( ie?iJ#^ : 6 ) £7)7 ^' l':tf- FcO 
TGA^'-S^t-^-^-gy • rJHy{4, Kmii7^--A$r 

s«LTv^^i,\ fm^mmff)mmt<Dmi,zM-^ 

[0099] 3oc7);*;#^:iig^«c{±, 3g^^Ta^;?^--'^ 
^T-f 7' (Z^tR-W) ^--KiJ Ai^^^t'/UCi-oT 
t?t^.$att^l.*>t»]^l^o. 20X 

iiwj±mmnmmi:m±-th i g-afti';^- 
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3 3<r>Xd^j:fiLcr)tBm^=Fach\nan. E.Z.. etal.. 
Blood. S3. 3188 (1994): Williams. A. F., Immunol. T 
oday. 8, 298 (1987):WilliaiiB. A. F.. etal.. Cold 
Spring Harbor Symp. Quant. Biol., 54, 637(1989)] 

[0 100] MAGti, i^ToTV'^>-yco;*y^-<-X' 

$>i.t$ss$iiTv>i,. ziximmnmmztii^xmi 
(nmmmizt5\^xmm^tihztifimm^tih cu 

i. C, etal.. Proc. Natl. Acad. Sci. U.S.A.. 84, 
4337 (1987)] , MAGCiPt'tl.ClOtlfilli^/b, *^HB 



^^zi5\,^xmm^j:n.mimi'&t^x.h, 

[01011 tti. n(}iit:.W3W^y(yX'^£^^Zt<D 

m^Rxfxry^i^y^^mmimui-^mx', jutc 
^-ri£te?-pcR (RT-pcR) mimmt-fz. 

[01021 (4) RT-PCR 
miz^miit:^i3^hm&^iif::Po\y (A) +R 
NAcOl Atglr7>/A • r^-^^-p (dN) 6 « 

-<jy^- • -7^ yA>f AGInb H^t»i) t'jtte^Lt: 

c D N A Sr # . ^t$: Tiea 2 fc5j^-flg*iE?<loafE? 

^swr5>r Tai^R^fflv^^cPCRtcj: oti® 

[01031 
[^21 







F7 


5* -GCTGGTTCC AGGGCTTCC-3' 


R6 


5' -TGTGGAAGTGTAGG AC AGCG- 3* 



[0 104]i^. ZZTm^^tzF7RX/R6ry^-7 

-immzm\'^^^^fifzh(DX'h^ , impcrcdr 

m^mi, 94^3 OB'- SS-CSOg-'. 7 2'C3 0# 
co-t^ ^'y^S:2 5^f•^:7;^^T^^-^it, RT-PCRSft 
«3:2%Tj:?n-x • ynvMmWuzx'omttz. ^(r> 

< -f {ZMWr-m i,zxy7y<i^yytfzy^-Mzm 

[01051 ±ie<7):: t*»^>, *%Bj^fe<?)*-rT-^' 

[0 1 0 6 1 *WcJ:ii{f , JSmthGEN-5 6 0 
J: 'X Wa? L/i J: 3 D 3 3 c7) J: ^ 

ixm^th^mm., mm. xmzi.mimmff) 

m<r)X 9 'J --y/'^^wm^ t^T=5r =>^t tfX% h . 
[0 107] 

[MfiM3 1 umsm^^^mRf 

( 1 ) IISgiBSBSS^5eafE^<7)^o-->-:/iSltJfDN 
:Salil»i^^^OC o AiS^«sXti/jN^^i^i^1±« 'J 
( F AB P){i, ^^<oA»^7)fflM^O«©^:t5^,^Ta©t 

[0108] i^F AB p{4iigi!Si?o*a)iart>\(7)ix oa^ 



^)y^'^<nxotsmmm<r:t& 

eerkamp, J. H. , and Matman. R. G. . Prog. Lipid Re 
s., 34. 17-52(1995)), 

[0109] /Jn^^I 4-1 6kDaget'*^FAB 
P{4, n.W^ixtz^(nm.f>-to^^^1XX\^h. FA 

lis, Jffli, 'i:^JiX{4jS5l*l, -et-C^cO, 0 

ii<oj!Bjfimt sx'j yt-h'm.'^tix^^h . mmi^ 

oi/f-y-/H^^5ai t I I tFABP7r 5'J- 
(T>^yA--X:hl>, t hFABPstili, 'll^l. 

[01101 mm\ - ( 1 ) fci5]ttco^rffirh Mi&ie 

K c D N A 5 ^ 7"7 U -i^'^fiStcStR L!t c D N A^' 

vi-y(rm'\m\hi'-9 ■ '<.-xc7):^co^^, Bilfi 
-1 28B 1 Ofcife^Uc. 

[0 1 1 1 ] Jiiei^GEN-l 2 8B.10^D-yOiB 

mm\t. ie?ij#^ : 1 2-c'^sni. a ? 5 4igs 

*''i'5r 0 . E?fj#^ : 1 1 3 9 6 ^m<r>i!^ 

ry- ij-r-<v/- 7^'-AS:■t^t'v^/::. tfz. K 

: 1 0 l,ZmWtmmX'n- H$ni. 1 3 2£0r 

yli, E?d#^ : 1 2«^SE^JS-f-<7)5 2#g*^^4& 
iO, 4 4 8§a7&«l§i^i3^-y$:^i^L•CV^f^. 
[0 112] FASTArn/^AWffllHltt^^tlio 
T, *SI$il/::ae^**5-y hlK (Bennett. E.. eta 
1., J. Neurochem.. 63. 1616-1624(1994)), V^XJS 



(11) ^¥10-286089 



(Feng.L., et al.. Neuron. 12(4) 895-908 (1994)), 
h'J^M(Go<ibout, R.. Exp. Eye Res., 56. 95-106(19 
93)). FABPSr3-h-ri,iEeTt8 1-86%fflP 
it^9nLfz. ttim^^tlf^ma. tb-tlSBFAB 
P (Peelers. R. A., etal., Biochem. J., 276. 203-20 
7(1991)) > 6 5%. -E-LTt h5XUySaP2(Hayas 
aka, K., etal., Biochem. Biophys. Res. Commun., 1 
SHI). 204-207(1991)) t 5 9%ffllltt^^SL^C. 7 -y 
-v"!7X|ia. ^h!;^MFABPi:87A>^>9 1%T 

[0 113] th^FABPizmmth^mm^m^ 

S;^(Prinsen, C. F.M. and Veerkamp, J. H. , Bioche 
ID. J.. 314 . 253-260 (1996))^:? 'Jjj" • X^'D;J^7 7 
-f — (Zanotti. G. , et al., J. Biol. Cham., 267, 185 
41-18550 (1992))(CJ:'9. PherlT, Arg-107, Arg-127X 

(iTyr-i29or s yi?*«?|-^>f ymz^'^tlll&:htm 

mmz^-^$tix\^?>. 
[0 114] (2) y— fyyo-y ht»-*f 

SSr, GEN-128B10cDNA^'n-yc7)3' 

ai^M^tcffis-ri.ajfi^rPCRtcioititiL. ^pc 

RSftSr^^L., [32P] -dCTP (7y^AT7^ 
A K D N A U >':?'^ -y h , U y:^'--? WN-f A 

a) izxmmtxra-rbt. mmmi- (2) iz 

mtxy-^'yyn-y^^yyi:¥T^j:r>tz. 
[0 115] y— fy^^D y h^mcom^. Bi'ZiiUX 
tsX^l. 2Kb<7)lE^tti:'tf&«5Cfci'^T>h$^mRN 

t § it-^C m R N A(i D N A ^- X y X i 0 

$ ilJt Jm F A B P c D N A t |i|-f$> S C t 
it. IalCl63S§flT<.^l.mRN A J: 0/h^^iOfe¥!t5!l*« ' 

mUz. ZCOZtli. i&mmtZi5\<^XFABPtimm^J: 

m\iS:tztx^^hzt^mh-\thi,<DX'h^. tutx 

h>jmmFABPt^t<. •7^Xty-yhMFABP 

sii^timm^<7)wmmx'!mx'hht^th 

ixTisO, -eWibMiSt,|5l«tzlte±^<7)fflH4'FAB 
P*^'i2-gi#;t^>n5. 

[0 11 6] *^Bflt hiSFABPilE^Ji. hhlSF 

ABPga<^^jit;^ait*iifflT'#, i)<Lx^m& 
^^'^-Mzmmx'^i. 

[0 117] 

imm\4] SRE-ZBPMjli-'y^7>f yxf-iig 



(1) sRE-zBPm&i^y-^y ^ y/f-i&^<^^ 
ci--yyR.V^DNAi^-i^xyiyyy 

;<yKSRE)(i:, ISSST'S)!. c - f o s£7)|£^5:$| 

mtmmRmi=f-( srf xDm^s^^&x-hh (gi i 

nan, M.Z.. etal., Mol Cell Biol., 6, 4305-4316 (1 
986): Norman. C, et al.. Cell, 55, 989-1003(1988); 
Kadonaga. J.T., et al., Cell, 51,1079-1090(198 

7)), c-f osSRE{iroT-fy-;<7^^— xct 

Jtt6RJS(Gilman, M.Z., Genes Devel., 2, 394-402 
(1988)) tlfiftSi^tC i -^Xmrn^tlh-fftEi^i^i-MGr 
eenberg. M.E.. etal.. Mol. Cell Biol., 6. 1050-10 
57 (1986) ) <7ii^l,Z'jmX'h I. MtXf^)i'aa)U^Zl-^ 
]< U-tr^-ii. c-f osSREtcSttf^t, 

c - f o s ra^—$^-<D^mit^m\i-i ztizx-^ 
X, mmmm<Dm^mmti{)^ariisisimi. n. and 

Tsawdaroglou, N.. Oncogene, 9, 2327-2334(1994)). 

ztit>(D^mi.sREi)im§si.<^sREi^mBcowmt 

[0 118] SRE-ZBPdfiljfRJoxuyyhSS-^ 
J/'y ^ 7 ^ y;>y-|ia :Attar, R.M.and Gilman, M.Z., 
Mol. Cell Biol., 12, 2432-2443 (1992) )Ji. ^'y'Ol' 
■ S ^ Ti0^ft#$ fifcSe^iJ $-^^T'V^4 C 2 H 2 Vy9 7 
-f y;<f-ge<7)7r5 U-i0^y>N'-TJ)l>. SRE- 
ZBPcO>-'y^'7^y;iy-^^{±. c-f o sSREtC 

(Rosenberg, U.B. , etal.. Nature. 
319, 336-339(1986)). i/y^'7 -f y*'- • ^:^-7« 
^Wv ') ;&>y>Xfx;w<ote^H^inAcoT S ^Kie^J 
rtTH^^tli^C (Miller. J. etal., EMBOJ., 4, 1609 
-1614(1985)). Z<D)V-rm)^^-V\i. s&M^y 
So v'Xf -f y fc t X^x'ycD 2 -:)cr)'<Tc7)ffl5:f^ffl 
twioTJ^f^'oixTfcO. -eLTRNAh/^tiDNA 

TV^I. (Kadonaga, J.T.. etal. .Cell, 51. 1079-1090 
(1987); Stanojevic, D., etal.. Nature, 341. 331-3 
35(1989)), *l%BM;t>(i, SRE-ZBPlcm-2.ffl 
|5lftTJ)l)i:*i^Six-6ffa5:t hxy^'7 ^ y;<f-jl 

[0119] m\m\ - ( 1 ) t Pi«o:^T't Mfei^ 

IKcDNA^-fr^y -*^^>&&ICSS? L/i c D N A 
o-yoffi>^Ji:^i^c7)mg^^i:<7)*to>''-$rT-^' • 

. c - f o s iflLjf siEx^y y b nie-^-ri. 

gax-j) 5 S R E - Z B P 3 - K -r I, iie^ bT 
1^eE?lUci5c^•C 6 5 . l%(m~^^m.\.tz\r><n^ 
D-yf-l-Ott. i^:?n-yS'GEN-50 6G1 Ot 
ife^U^:. igi?n-y{i5* 3 ' 3l^il^J*«:?;JfCv^ 
/cc^-C-, *%HM4>{iKnet1#<in^ccDNA7n-y 
$.(3 2p)^y^r^7-5^ sy/^tiOHiSL. Zfl-k 



* 1 •< 
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DNA7^7'7U-(ZAP Express"Eco 
R I/Xho 1 c DNA7^7'5'J- ; 

£7)DN AiE^lS-AB 1 PRI SM"3 7 7g|!)DNA 

[0 1 20] ±ie:^aCJ:o-C. *^BM't>ti2'?Oc 
D N A 7 n- y 5 • I^SD?mi^*^' 1 7 1 lgat\ 
3' #aiRMJS«^'2 9 0igST'&o-C, 56275^1? 
^ 3- KtS 1 6 8 6igac7)Se®ai)?^liS:■t^t'^^ 
l)^'D-y5rGEN-5 0 6Gl O-at^^U^. 

[0 12 11 GEN-5 0 6G1 O-ajtfs^tCOV^ 
T , Um^ : 1 5{C2 1 6 8JgSc0l^Kil^J*»f>^l. 
^E?iJ , iE?iJ## : 1 4 1 6 8 3^m<^:^~ry ■ U 

[0122] ffls&n Ky{±. : 1 5<r>^mwm 

#^i01 7 2-1 74#B-C'J>0. 1836-1838 

CO 1 2 3] GEN-5 0 6G1 0-ajtfK^t#«-r 

3 >• ■ $^4&n K y*^^> 2 6 1 SSTSEtM 

'oil/t . ft^ $il/cSW± S R E - Z B P tT 6 7 

PROS I TE(Bairoch, A.. Nucleic Acids Res. ,20, 
3013-2018 (1992) ) S:<$ffl-ri> M o t i f F i n d e r 
rn/7ATfiO:}J-$f{i:, ii^^iXfcGE N- 5 0 6 G 1 
0 - aga*^'C Xj C X3 F Xj L XjH X3 HCO^MiE?'] 
Jj^OATP/GTPJS^aja* f~7 (P;l.-T) i 7 

[0 124] i,a-^r<7)cDNA^'n-y{i. gen- 

5 0 6G1 0-bi:#^§il, K^'o-yJi. 5" 

mmmt^ 1 5 7tssr. 3 ■ ^^HiR^«Ai2 6 smst- 

2 0 1 r 5 y KSrn- H-tl) 6 0 3iSS<7):t-ry 

[0 1251 GEN-506G1 O-bite^-toV^ 
T , ie?ij#-^ : 1 SIC 1 0 5 1 i^m(7)Wmim^(y^J:l 

MB\. am^ : 1 7tc6 0 3tgso7r-ry • 0- 
T^y^z-y u--u^^tsf^i^m\m/izmm^ •. 1 

6 F 2 0 1 7 s ysoit^7 

[0 126] GEN-506G1 0-bitf£i=^tJ>|)--K 

■ '>Z-l-iVi)<, f^tthziVyi}^h2 4 7UmTmzn.htl 

[0 1271 ZiTicDNAiZX-iXm^^fltlSmi. 
AT P - GT P^'^gEffit 7 0<7)C 2 H2 i/'y ^ 7 -f 
-■^i^Oi:'^/^>it•^T'V^^*>o7t. 200c DN A(7) 



3' immmmimto:Ks.\i^\3-yiz^iixx\'^h 
zttm&$tit:(ox\ ^%^h\i2r><r)'9^r<m 
^mifzMWr-miy^rv^ iyy-/\,zi.'>xm.^ixt: 

t^ttz. g^i'D-yti. SRE-ZBP<05' ISlStc 
«LTlgSi2m'6 5%i:7$yiSie?iK'6 7%0|S|- 
14S:Bfl4>/»>Uc. J:0:^^^rcDNAHJ:-5Tit^$ii 
fcSS^Ox'y^' 7 ^ y;«!f-pil^ti:. c - f o siHjfRJC 
XU-y y htCtttlSS^-t^^^t'fcl. S RE - Z B PiO 

[0 128] (2) y-^yzfuvvm 

iE^t hai®tU(tSGEN-5 06G10-amRN 
A<Of^Sr|li60y 1 - (2) fclSiaicLt. ^y/A- 

t h c DNA^'n-ylr 7*0-7' iif'&y—fyT'n-y 

[01291 /-^f y y h^Sfti. Sfpffifflffilcl^ 
l\ t hMTNT'o-y h (Human Multiple Tissue Noth 
em blot ; :7a— yr -y i?aSS, • 7)VV, il^i 

[01301 flP*>. imyyy 7 -r y;>!f-StS2r*tfG 
EN-50 6G1 0cDNA^'O-y<7)PCRtii|iSfe 
[32p] -dCTP7y/A7'7-fi>.KDNA7^U 
yy^-;V ('<-'J>':<?'--7>A>(Att) t<J;OSiSt 

[0 1 3 11 7'n yf--f y/^y7'7y<i, 4 2''C-C- 
50%*;l/A7S K/5XSSPE/1 OXtWn 

}vmm./2%s\is\m. ( 1 0 ojug/m 

«^ D N A-^w ) mm^x) N^f r y r x$ tiJt . 2 x 

SSC/O. 01%SDSt;T SSTtT 2 [Ua^fli, 
iJll'iT'O. IXSSC/O. 0 5%SDSICT50'CT 
lw4 0:5^HT'l[HiacJf Uc, yyryyli-7 0'CTlZ 
18^^. X]^7-f;l/A(a^.7^'aS)tc*JLTIl3tt 

[0132] 2 . 3 k b c7)tmmi)^miLtz 

^X<r)\iyfmHz^miX\^hZkmi^i't^j:'y 

ti. Mtx. 1. 3k h<7)mm^*^'m. us. mst/ 

N-506G1 0-ac7)3' lie^*«:X5<cL/iGEN- 5 
0 6 G 1 0 - b ICffllS] LT V i: #;c. . 
[0 133] (3) F ISmzXloxiV • :Po-y 

GEN-506G10 ^{5^ <^SSfef4tC0^ffi SrP^I) 

ifiizmmmi- o) tisi^tc, FisHtciox^ 

[0 134 1 *^BJ^A,(i, hhliiicDNA^'fr^ 
U 4>il7t Bfriet^G E N - 5 0 6 G 1 0 - a c D 
NA^n-ySr [^^P] -yyi^J^mmixrti-y^t 
lXm^\ iE«th^fe«sDNA*»<^tilg$it/cth ■ 
• ^'f 7"7'J-SrX^"J-xy/L;t. -e^i^ 
2-:)<7)3X5H • i'u-y^M.mit:, *l6BH#'i> 
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[0 13 5] 1 OOeOR-Ayh'S^ftSrlSilL. 2o 
^0l5:?^->-A^||7^»^0y^'y^-q2 2. 1-22. 
3 Jb<7)(5SX'1^{C v•^/-^/^*«HJi^AHI^ I. ^ t 
/i. {a^oTGEN-BOeGl OJi, 7#B^«:, vn' 
>-h'q22. 1-22. 3±(C-7-yr$*Ut, 

[0136] ±Mi<r>ia< . ^^BM^bti. filS$fL:/::jt 
l^*^'Jfll?tS:f5xu-^yhJS-^ga, SRE-ZBPfcit 

^>;^^ttcov^•ries^u^, la»l^*-'^>, sre-z 

B Pfi S R F s <7) i ^ ^ffico S RE^ge tgOgJg 

-7{i c - f o s S R E« 3 ' g|53i-t=E}flS-^-ri. ^ t 
*^tt^)ilTV%S(Atter. R.M. and Gilman, V.Z., Mol . 
Cell Biol.. 12. 2432-2443(1992)). t C^^Oti. 'Jy 
^'7-f >;y-t^-7li, r7'J;<?'y^;yx;Ui7)e¥S 
^IIIAT'S^DlsIS^n, StHOC2H2>''y^7^y;iy- 
Se*^m@l$ilTV^S (Becker. K.G.. etal.. Hum. Ho 

1. Genet.; 4, 685-691(1994)), cm^jOgaii, RN 

A J;. xiiDNAizm^i-hztizx-^xm^mmt 

[0 137] fil^$n/iga{i:7ocoa*>(^6oA5CX 
2 C X3 F Xj L H X3 HcOitjiE^iJ**^,^:^ 7 OCOC 2 
H2 v^y ^ 7 ^ y;y-S^2rffiW-ri. t *5$gS$aT 

2t40{i;. TGEKPYXie^JT'J)!. (Becker, K.G., e 
tal.. Hum. Mol. Genet.. 4 , 685-691(1994)), 

[0138] y — f vT-o ./ h^mx *) , ill2§#i/:; 

2. 3kb|Kr^tJ:oT}i£§ix/v:ga<7)i^'y:?7^ 

y;^-MiS*\ MMZFPR, HSHF, HUMZNF 
7.ai/RNU 2 7 1 8 0 ^fficOi/'y.^' 7 ^ 
ge«0-?-n'^llMLT4 8- 5 7%[1-T'$).5.:: t ^Bfl 

[0 139] MMZFPRti. «^^<^P^«oaSiJ5r 
}^Oi:#;t'^fLTl-^.|.:^^X5(7)ge-CS)l.(Burke, P.S. 

and Wolgemuth. D.J. . Nucl. Acids Res., 20. 2827-2 
834(1992)), ifiSJfrttCfcV^Tt h • 5xo>f mfm 

Oiiig(cM)S-f (Pannute, A., etal.. Nucl. Acids 
Res.. 16, 4227-4237(1988)), HUMZ NF 7 t>l«i^*f 

A^t ttl^V-idania, L., etal., Genomics, 6, 333-34 
0(1990)). yyhm^}zl=ry^u^A h(cl.-o{t^>fl 

3tRNU27i86{i, ^x.^)ymmy'}Tmm^<nm 
mm^'^'¥<mmitLx^m-th{?ott, u.. eta 

1., J. Neurochem.. 65. 1955-1966(1995)). fi^^CT 

i-cn^ y •y^)\.'&[k=tffy^ix\,zni,xm.'&,Lx\^h(r>X' 

(Licht. J.D., et al.. Nature. 346, 76-79(1990)), 



GEN-506G10 - aC7)S!feliS<a<7)aiilSrS tl. 

A>t Ln^v\ $t>cc<7)}i^§ix^ge(i, mm\ 

A/GX4 GK S/Ttffl|5lt-& ATP/GTP^^g? 
{a^r-i■^t'V■>t:. P;U-ri:Df(f^itl,->|.(Saraste. 
H. , etal.. Trends Biochem. Sci., 15, 430-434(199 
0)). ATP^tiGTPttOfe^SriifC. ClcOMi 

[0 140] *^^t hSRE-ZBPRjii^'y:77-f 

yxf-ag^{±, thSRE-ZBP^i^'y^7-f y 
mx'%h. 

[0 14 1] 

{mum 5]hhNMLY6 jKe^ 

(1) t hNMLY6afei=-(7):7a-:^y^^St/DNA 

i^-'y:x.yi/yy 

mm\ - (1) ti^a«o^rffi-c'bh)feiaiiacDNA7 

V'^^Ly-67T5iJ-ga^fcffi»i^ffi 
ISlttSr^r-t 5 h h N M L Y 6 SfEi^t #i f>nS T 5 y 
i!BE?iI^ n- F-ri. c D N AE^iJSrW-ri. ?o-y5rl, 
Ott, i^^D-y$-GEN-4 2 5Gp8fc^^L^. 
[0142] iMX-^hix-fa^n-ytnc D N Aie^J 

Ji. ABI PR I SMTM3 7 7gi&DNAi^-^'X 

y^-\.z J: * ii^iij^scoi^*, 4 4 7 is» o«sr s y 
i4 9r5yi?sa^*L. ^#cDN 

A:7n-y<7)^^E^J{i. 9 0 lSSA»4>^o-Cv^f>:, 

-ew^E^ijti, E^i#^ : 2 1 ^zmmxh o , 

7-y • U-T -f y/ • 7U-i.Sr-&tf1^iimE?iJ# 
[0 14 3] ffic^Ly-67r5'J-ga®t3|s:t 

MLY6tcoTsysie?i)S:Jt®«irfL. ^TtiTsyg? 

aiRra4§«i^{ift#§ixTV^.&tiSffi^J (Kozak.M., J. 
Biol.Chem.. 266, 19867-19870 (1991)) fcl^bbNM 

LY 6itfs^^o5 ' ^Wifn^X '^mM.'&iv.fzmkn H 

ytis ie^#-^ : 2 4 comSffi^iJc^ 2S-^tOATG h 'J 

ri/ y h-ca^i) 14 7-14 9#a(c{aaL-cv^7t. t 

T^C, ;lfUrT-^->-3y ;^^-t;KAATAAA) 
ISimSie^J#-^c7)8 7 9-8 84#Bt:{aMtT>.^ 

[0 14 4] (2) y-ify7'n-yh^*f 
lE^fc hffl^t;fc{t«GEN-4 2 5G08-mRNA 
<r>mLi:mm\ - (2) irll^t^L-C, ^y^A-jT 

hcDNA^'n-y$:7'D-7'i-ri)y— f yT'n-y h 
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[0145] y-^yyo'y hma. mshmm^z^ 

t\ t hMTNT'n-yh (HumanMultiple Tissue Nothe 
rn blot : ^ D->'r -y • 77Uh. ^')y 

[0 146] fiP"^. ±feGEN-4 2 5G08cDNA 

[ 0 1 4 7 ] yn >f ^^{i. 6 S^CT'-BA. 1 M 
NaC l/50mMb'jXHC I (pH7. 5)/2X 

T-'w vi/^yjg^g/ 1 0 %T^x h ^ y't;t'7 X- b / 1 

%SDS?§?g ( 1 OOus/mim^-^lrm'f'DNA^ 
c7)?M4>TVN>fy>jy>f XL/::^ 2xSSC/0. 
l%SDS(CTgigT(CT2[lia?ff^. <?:i^rO. IX 
SSC/0. l%SDStCT65-CT(C40^STllHl 
^ft^LT-. 7>f /U^-a-TOrTtl 8^S. Xil7 
^ /Pi, ( 3 ^ V ^ttS) LTUt^ Lfc o 
[0148] ^(D^^. ^ 1 k bOg¥{<s*^IS^Lfc^ 
T ( 1 6) (Dt,h&Amm\^izm^LX^^hZti}^^M^^ 

[0149] (3) F I SHtCj;-g>r?;?.5K • ^'o-y 

GEN-425G0 8iie^-c0j^*^^4?ria^-|,/:: 
^^(l^Jfifi^iJl- (3) tnmz. FISHtJ:^^:^ 

[0 150] ^CO^S*, t hNMLY63ieW. W>S 

'Jk^{i^(D)^yY q 2 4 . 3 ±tc{iS-t?> fc 

fc. fiD-^GEN-4 2 5G0 8(i. ^*>'N>K8q2 
4. 3±tCV>yr?^l/::. 

K?iJ :. 

Met Gly Ser Arg Asp His l^u Phe 

1 5 
Ala Val Gly Lys Thr Ser Leu Val 
20 

Ser Lys His Tyr Lys Ser Thr Va! 

35 40 
Leu Gin Trp Ser Asp Tyr Glu He 

50 55 
Ala Gly Gin Glu Arg Phe Thr Ser 
65 70 
Ala Ser Ala Cys Val He Met Phe 
85 

Ser Asn Ser Gin Arg Trp Lys Gin 
100 

Pro Asn Gly Glu Pro Val Pro Cys 
115 120 
Leu Ser Pro Trp Ala Val Ser Arg 

130 135 
Glu Asn Gly Phe Thr Gly Trp Thr 



[0151] Ly-67r$'J-tCJlt-&aa®tC*rt 

fti? (van de Rijn, M.. et al.. proc. Natl .Acad. Sc 
i.. USA.. 86 , 4634-4638 (1989)) . mm^<ryrtim 
WIl (van de Rijn, M., et al., proc. Natl .Acad. Sc 
i., USA.. 86. 4634-4638 (1989): Classon, B.J. and 
Coverdale, L.. Proc. Natl .Acad. Sci. , USA., 91, 5296 
-5300 (1994)) , ^mW>^'&it (Malek. T.R., et 
al., J.Exp.Med., 164 . 709-722 (1986)) . ySttM^ 
«^O^ffl0J (Haque.A., et al.. Immunology, 69, 
558-563 (1990)) ^(CfOffl^fLTfcO. tfz. 
^{>%mhiXX\^h (Lu. L.. et al.. J-Iramunol.. 14 
2, 719-725 (1989)) . *IISfef?!i(Cct Dtg«$fL-& t h 

NMLY6afE^^ofijffltcj;iitf. tmBFf-<r^mm: 

^^^S^^ai^. t hNMLY6Sec7)iie^X^WS 
[0152] 

mm] 

[0 153]i2?iJS^:.l 
S?0c7):6$ : 2 0 3 



Lys Val Leu Val Val Gly Asp Ala . 

10 15 
Gin Arg Tyr Ser Gin Asp Ser Phe 
25 30 
Gly Val Asp Phe Ala Leu Lys Val 
45 

Val Arg Leu Gin Leu Trp Asp He 
60 

Met Thr Arg Leu Tyr Tyr Arg Asp 
75 80 
Asp Val Thr Asn Ala Thr Thr Phe 

90 95 
Asp Leu Asp Ser Lys Leu Thr Leu 
105 110 
Leu Leu Leu Ala Asn Lys Cys Asp 
125 

Asp Gin He Asp Arg Phe Ser Lys 
140 

Glu Thr Ser Val Lys Glu Asn Lys 
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145 150 155 160 

Asn He Glu Ala Met Arg Val Leu He Glu Lys Met Met Arg Asn 

165 170 175 

Ser Thr Glu Asp He Met Ser Leu Ser Thr Gin Gly Asp Tyr He Asn 

180 185 190 

Leu Gin Thr Lys Ser Ser Ser Trp Ser Cys Cys 
195 200 

[0154] mnm : 2 m<^^ -^m 

mm-^^ : 6 0 9 h.-KDi/- : 1B« 

m\C^SL : I^S : DNA (cDNA) 

ATGGGCAGCC GCGACCACCT GTTCAAAGTG CTGGTGGTGG GGGACGCCGC AGTGGGCAAG 60 

ACGTCXJCTGG TGCAGCGATA TTCCCAGGAC AGCTTCAGCA AACAQACAA GTCCACGGTG 120 

GGAGTGGATT TTGCTaGAA GGHCTCCAG TGGTCTGACT ACGAGATAGT GOGGCTTCAG 180 

CTGTGGGATA TTGCAGGGCA GGAGCGCTTC ACCTCTATGA CAOGATTGTA TTATCGGGAT 240 

GCCraGCCT GTGTTATTAT GTHGACGIT ACCAATGCCA CTACaTCAG CAACAGCCAG 300 

AGGTGGAAAC AGGACCTAGA CAGCAAGCTC ACAQACCCA ATGGAGAGCC GGTGCCQGC 360 

CTGCTCTTGG CCAACAAGTG TGATCFGTCC CCTTGGGCAG TGAGCCGGGA CCAGATTGAC 420 

CGGTTCAGTA AAGAGAACGG TTTCACAGGT TGGACAGAAA CATCAGTCAA GGAGAACAAA 480 

AATATTAATG AGGQATGAG AGTCCTCATT GAAAAGATGA TGAGAAATTC CACAGAAGAT 540 

ATCATGTCTT TGTCCACCCA AGGGGACTAC ATCAATCTAC AAACCAAGTC aCCAGQGG 600 

TCCTGCTGC 609 
[0155] : 3 m^lcOWS. : DNA (cDNA) 
: 2 4 4 3 E^fJcO^SS : 

iB^j^ffi : ^mimhtm-^- cos 

H'cOiSc : SafiLB : 4 1 . . 64 9 



CCACACTTCC CGCCTCCCTA AAACGCACAC CCCGCTAGCC ATG GGC AGC CGC GAC 55 

Met Gly Ser Arg Asp 
1 5 

CAC QG TTC AAA GTG CTG GTG GTG GGG GAC GCC GCA GTG GGC AAG ACG .103 
His Leu Phe Lys Val Leu Val Val Gly Asp Ala Ala Val Gly Lys Thr 

10 15 20 

TCG QG GTG CAG CGA TAT TCC CAG GAC AGC TTC AGC AAA CAC TAC AAG 151 
Ser Leu Val Gin Arg Tyr Ser Gin Asp Ser Phe Ser Lys His Tyr Lys 

25 30 35 

TCC ACG GTG GGA GTG GAT TTT GQ CTG AAG GTT QC CAG TGG TCT GAC 199 
Ser Thr Val Gly Val Asp Phe Ala Leu Lys Val LeuGln Trp Ser Asp 

40 45 50 

TAC GAG ATA GTG CGG CTT CAG CTG TGG GAT ATT GCA GGG CAG GAG CGC 247 
Tyr Glu He Val Arg Leu Gin Leu Trp Asp He Ala Gly Gin Glu Arg 

55 60 65 

TTC ACC TCr ATG ACA CGA HG TAT TAT CGG GAT GCC TQ GCC TGT GH 295 
Phe Thr Ser Met Thr Arg Leu Tyr Tyr Arg Asp Ala Ser Ala Cys Val 
70 75 80 85 

AH ATG m GAC GTT ACC AAT GCC ACT ACC TTC AGC AAC AGC CAG AGG 343 
He Met Phe Asp Val Thr Asn Ala Thr Thr Phe Ser Asn Ser Gin Arg 

90 95 100 

TGG AAA CAG GAC CTA GAC AGC AAG CTC ACA CTA CCC AAT GGA GAG COG 391 
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Trp Lys Gin Asp Leu Asp Ser Lys Leu Thr Leu Pro Asn Gly Glu Pro 

105 110 115 

GTG CCC TGC CTG aC TTG GCC AAC AAG TGT GAT CTG TCC CCT TGG GCA 439 
Val Pro Cys Leu Leu Leu Ala Asn Lys Cys Asp Leu Ser Pro Trp Ala 

120 125 130 

GTG AGC CGG GAC CAG AH GAC CGG TTC AGT AAA GAG AAC GGT HC ACA 487 
Val Ser Arg Asp Gin lie Asp Arg Phe Ser Lys Glu Asn Gly Phe Thr 

135 140 145 

GGT TGG ACA GAA ACA TCA GTC AAG GAG AAC AAA AAT ATT AAT GAG GQ 535 
Gly Trp Thr Glu Thr Ser Val Lys Glu Asn Lys Asn He Asn Glu Ala 
150 155 160 165 

ATG AGA GTC CTC ATT GAA AAG ATG ATG AGA AAT TCC ACA GAA GAT ATC 583 
Met Arg Val Leu He Glu Lys Met Met Arg Asn Ser Thr Glu Asp He 

170 175 180 

ATG TCT TTG TCC ACC CAA GGG GAC TAC ATC AAT QA CAA ACC AAG TCC 631 
Met Ser Leu Ser Thr Gin Gly Asp Tyr He Asn Leu Gin Thr Lys Ser 

185 190 195 

TCC AGC TGG TCC TGC TGC TAGTAGTGTT TGGCHATTT TCCATCCCAG 679 
Ser Ser Trp Ser Cys Cys 
200 

TTaCGGAGG TCTTTTAAGT CTQTCCaT TGGHGCCCA CQGACCATT TTATTAAGTA 739 

CATTTGAATT GTCTCCTGAC TACTGTCCAG TAAGGAGGCC CAHGTCACT TAGAAAAGAC 799 

ACCTGGAACC CATGTGCATT TCTGCATCTC aCGATTAGC CTHCACATG TTGCTGAQC 859 

ACATTAGTGC CAGTTAGTGC CTTCGGTGTA AGATCTTQC ATCAGCCCTC AATTTGTGAT 919 . 

CCGGAATTTT GTGAGAAGGA TTAGAAATCA GCACCTGCGT TTTAGAGATC ATAATTCTCA 979 

CCTACTTCTG AGCTTATTTT TCCATTTGAT ATTCATTGAT ATCATGACTT CCAATTGAGA 1039 

GGAAAATGAG ATCAAATGTC ATTTCCCAAA TTTQTGTAG GCOGTTGTTT CAGATTCTTT 1099 

CTGTCTTGGA ATGTAAACAT CTGATTCTGG AATGCAGAAG GAGGGGTQG GGCATQCTG 1159 

GATTTTTGGC TACTAGAAGT GTCCCAGAAG TCAQGTATT TTTGAAACTT CTAACGTCAT 1219 

AATTAAGTTT CTCHGTaT GGCATCAAGA ATAGTCAAGT HnTGGCCG GGCATGGTGG 1279 

CTCATGCCTG TAATCCCAGC ACTTGGGGAG GCCAAGGCAG GCGGATCACA TGAGGCCAGG 1339 

AATTCGAGAC CAACCTGGTC AGCATGGCAA AACCCCGTa CTACTAAAAG TACAAAAATT. 1399 

AGCCAGGCGT GATGGCACGT GTCTGTAATC CCAGCTAaC TGGAGACTGA GGTGGGAGAA 1459 

TCGCTTGAGA CTGGGAGGCA GAGGTTGCAG TGAACCGAGA TCATGCCACC GCACTTCAGC 1519 

CTGGGTGACA GAGAAGGAQ CCGTQCAAA AAAAAAAGAA AAAAGAATAG TCATTTTTAA 1579 

ACTACCTATC TCATGCAATG AAAGCATTTT QTCCACAAA GAGCTTAATC QCATGATAG 1639 

GATTGCQAG TGTCTCCCAT TTGCAGGTTT QGGGTTGAT GTQTAATGC ATAATAQGC 1699 

AAGTGACATC AGCTGGCTGT GATGQTCGA AATAGGTQG CTCaCACAG aTTGGGAAT 1759 

CTGAATGGAA GAAGAAAAGA GAGAAGTTAA CAACCTCCAC TGGGGCAACT TTGTGAACAT 1819 

GTAGGCACTT AGTCATAGGA AACATATTAT GTGCAGGTCC TAGCCTGGGG TAGGAAAGTA 1879. 

GATAGACAGA AAATCATTAG GTAATTTAAG TACTAAATTG GGCAGGGCTT TTTAGTATCA 1939 

AATCACTACT AGACCGTTTA ATHGTTAAA TTATCTCTAG GATGGTGATT TATAACCTAC 1999 

CCAAAGTTAT CGATATTQT ACTAAACTCT GAGGCCTGAA GTTCTGTGAT AGACCTTAAA 2059 

TAAGTGTCCT AAGTCAGTGG TTCCCAAATC TGGCTGGTCG GGAATACCTG GGAAGTTTGT 2119 

TAAAATTTTT TAAAAATGTT TTAAGATTTT TGGGTCCTGA GCCAGGCGTG GTGGCTCACA 2179 

CCTGTAATCC CAGCACTTTG GGAGGCTGAG GCAGGTGGAT CGCCTGAGGT CAGGAGTTCA 2239 

AGATCAACCT GGCCAACATA CTGAAACCCC GTCTCTAQA AAAATAAGAA AAATTAGQG 2299 

GGCGTG6TGG CGGGCACaC TAATCCCAGC TACTTGGGAG GCTGAGGCAG GAGAATCACT 2359 

TGAACCTGGG AGTTAGAGGT TGCAGTGAGC TGAGATCACA CCATTGCGCT TCAGCCTGGG 2419 

CAACAAGAGT GAAACTCCAT CTCC 2443 
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[0156] mmm^- : 4 

Rm^^ : 4 4 2 



Met Leu Pro Leu Leu Leu Pro Leu Leu Trp Ala Gly Ala Leu Ala Gin 

15 10 15 

GIu Arg Arg Phe Gin Leu Glu Gly Pro Glu Ser Leu Thr Val Gin Glu 

20 25 30 

Gly Leu Cys Val Leu Val Pro Cys Arg Leu Pro Thr Thr Leu Pro Ala 

35 40 45 

Ser Tyr Tyr Gly Tyr Gly Tyr Trp Phe Leu Glu Gly Ala Asp Val Pro 

50 .55 60 . 

Val Ala Thr Asn Asp Pro Asp Glu Glu Val Gin Glu Glu Thr Arg Gly 
65 70 75 80 

Arg Phe His Leu Leu Trp Asp Pro Arg Arg Lys Asn Cys Ser Leu Ser 

85 90 95 

He Arg Asp Ala Arg Arg Arg Asp Asn Ala Ala Tyr Phe Phe Arg Leu 

100 105 110 

Lys Ser Lys Trp Met Lys Tyr Gly Tyr Thr Ser Ser Lys Leu Ser Val 

115 120 125 

Arg Val Met Ala Leu Thr His Arg Pro Asn He Ser He Pro Gly Thr 

130 135 140 

Leu Glu Ser Gly His Pro Ser Asn Leu Thr Cys Ser Val Pro Trp Val 
145 150 155 . IGO 

Cys Glu Gin Gly Thr Pro Pro He Phe Ser Trp Met Ser Ala Ala Pro 

165 170 175 

Thr Ser Leu Gly Pro Arg Thr Thr Gin Ser Ser Val Leu Thr He Thr 

180 185 190 

Pro Arg Pro Gin Asp His Ser Thr Asn Leu Thr Cys Gin Val Thr Phe 

195 200 205 

Pro Gly Ala Gly Val Thr Met Glu Arg Thr He Gin Leu Asn Val Ser 

210 215 220 

Tyr Ala Pro Gin Lys Val Ala He Ser He Phe Gin Gly Asn Ser Ala 
225 230 235 240 

Ala Phe Lys He Leu Gin Asn Thr Ser Ser Leu Pro Val Leu Glu Gly 

245 250 255 

Gin Ala Leu Arg Leu Leu Cys Asp Ala Asp Gly Asn Pro Pro Ala His 

260 265 270 

Leu Ser Trp Phe Gin Gly Phe Pro Ala Leu Asn Ala Thr Pro He Ser 

275 280 285 

Asn Thr Gly Val Leu Glu Leu Pro Gin Val Gly Ser Ala Glu Glu Gly 

290 295 300 

Asp Phe Thr Cys Arg Ala Gin His Pro Leu Gly Ser Leu Gin He Ser 
305 310 315 320 

Leu Ser Leu Phe Val His Trp Lys Pro Glu Gly Arg Ala Gly Gly Val 

325 330 335 

Leu Gly Ala Val Trp Gly Ala Ser He Thr Thr Leu Val Phe Leu Cys 

340 345 350 

Val Cys Phe He Phe Arg Val Lys Thr Arg Arg Lys Lys Ala Ala Gin 
355 360 365 



(18) 



If^^l 0-286089 



Pro Val Gin Asn Thr Asp Asp Val Asn Pro Val Met Val Ser Gly Ser 

370 375 380 

Arg Gly His Gin His Gin Phe Gin Thr Gly He Val Ser Asp His Pro 
385 390 395 400 

Ala Glu Ala Gly Pro lie Ser Glu Asp Glu Gin Glu Leu His Tyr Ala 

405 410 415 

Val Leu His Phe His Lys Val Gin Pro Gin Glu Pro Lys Val Thr Asp 

420 425 430 

Thr Glu Tyr Ser Glu lie Lys lie His Lys 
435 440 
[0157] mm^' : 5 m(D^ : 

ie^JOfi$:1 3 26 h.tTDv- : iimj^ 

m\(Dm : mnco^ dna (cdna) 

m\ : 

ATGCTACCGC TGCTGCTGCC CCTGCTGTGG GCA 

GGGGCCC TGGCTCAGGA GCGGAGATTC 60 

CAGCTGGAGG GGCCAGAGTC ACTGACGGTG CAG 

GAGGGTC TGTGCGTCCT CGTACCCTGC 120 

AGATTGCCCA CTACCCTTCC AGCCTCGTAC TAT 

GGTTATG GCTACTGGTT CCTGGAAGGG 180 

GCTGATGTTC CAGTGGCCAC AAACGACCCA GAG 

GAAGAAG TGCAGGAGGA GACCCGGGGC 240 

CGATTCCACC TCCTCTGGGA TCCCAGAAGG AAG 

AACTGCT CCCTGAGCAT CAGAGATGCC 3 00. 

CGGAGGAGGG ACAATGCTGC ATACTTCTTT CGG 

TTGAAGT CCAAATGGAT GAAATACGGT 360 

TATACATCTT CCAAGCTCTC TGTGCGTGTG ATG 

GCCCTGA CCCACAGGCC CAACATCTCC 4 20 

ATCCCAGGGA CCCTGGAGTG TGGCCATCCC AGO 

AATCTGA CCTGCTCTGT GCCCTGGGTC 480 

TGTGAGCAGG GGACGCCCCC CATCTTCTCC TGG 

ATGTCAG CTGCCCCCAC CTCCCTGGGC . 540 

CCCAGGACCA CCCAGTCCTC GGTGCTCACA ATG 

ACCCCAG GGCCCCAGGA CCACAGCACC 600 

AACCTCACCT GTCAGGTGAC GTTCCCTGGA GCC 

GGTGTGA CCATGGAGAG AACCATCCAG 660 

CTCAATGTCT CCTATGCTCC ACAGAAAGTG GCC 

ATCAGCA TCTTCCAAGG AAACAGCGCA 720 

GCCTTCAAAA TCCTGCAAAA CACCTCGTCC CTC 

CCTGTCC TGGAGGGCCA GGCTCTGCGG 780. 

CTGCTCTGTG ATGCTGACGG CAACCCCCCT GCA 

CACCTGA GCTGGTTCCA GGGCTTCCCC 840 

GCCCTGAACG CCACCCCCAT CTCCAATACC GGG 

GTCCTGG AGCTGCCTCA AGTAGGGTCT 900 

GCAGAAGAAG GAGATTTCAC CTGCCGTGCT CAG 

CATCCTC TGGGCTCCCT GCAAATCTCT 960 

CTGAGTCTCT TTGTGCATTG GAAACCAGAA GGC 
AGGGCTG GTGGTGTCCT GGGAGCAGTC 1020 

TGGGGAGCTA GCATCACAAC CCTGGTTTTC CTC 
TGTGTTT GCTTCATCTT CAGAGTGAAG 1080 
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ACTAGAAGGA AGAAAGCAGC CCAGCCAGTG CAA 
AACACGG ATGATGTGAA CCCCGTCATG 1140 
GTCTCAGGCT CCAGGGGTCA TCAGCACCAG TTC 
CAGACAG GCATAGTTTC AGACCACCCT 1200 
GCTGAGGCTG GCCCCATCTC AGAAGATGAG GAG 
GAGCTCC ACTACGCTGT CCTACACTTC 1260 
CACAAGGTGC AACCTCAGGA ACCAAAGGTC AGO 
GACACTG AGTACTCAGA AATCAAGATA 1320 
CACAAG 

1326 

[0 1 5 8] aS?iJ#^: 6 E?l]<7)^:DNA (cDNA) 

: 2 8 0 9 Rm<7)m. : 

$Mcnm : : 2 3 7 . . 1 5 6 2 

le^ij : 

GCGGGACACA GTCTCTTCTC CTCTGaQT CTTTGGGCAG AGGCTQCAA AGTTTCOGTC 60 
TGCTaCTGC AGAGGGAGTG GAGCTCCGAG GGCTTGTGGC TTCGCAGTTC CTCTTCTGTG 120 
AACAGCCGAG ATCACGCGCT CCTCCCCAGC CACCCGHCC TCCCCGCAGT CaTCCCQC 180 
CACTCCaTC CCCTTCTCTG CTCATGCAGG GAGCCCAGAA AGCCTCCGCC TCAGAG 236 
ATG QA CCG CTG QG CTG CCC CTG CTG TGG GCA GGG GCC QG GCT CAG 284 
Met Leu Pro Leu Leu Leu Pro Leu Leu Trp Ala Gly Ala Leu Ala Gin 

15 10 15 

GAG CGG AGA TTC CAG CTG GAG GGG CCA GAG TCA CTG ACG GTG CAG GAG 332 
Glu Arg Arg Phe Gin Leu Glu Gly Pro Glu Ser Leu Thr Val Gin Glu 

20 25 30 

GGT QG TGC GTC CTC GTA CCC TGC AGA TTG CCC ACT ACC QT CCA GCC 380 
Gly Leu Cys Val Leu Val Pro Cys Arg Leu Pro Thr Thr Leu Pro Ala 

35 ' 40 45 

TCG TAC TAT GGT TAT GGC TAC TGG TTC QG GAA GGG GCT GAT GTT CCA 428 . 
Ser Tyr Tyr Gly Tyr Gly Tyr Trp Phe Leu Glu Gly Ala Asp Val Pro 

50 55 60 

GTG GCC ACA AAC GAC CCA GAC GAA GAA GJG CAG GAG GAG ACC CGG GGC 476 
Val Ala Thr Asn Asp Pro Asp Glu Glu Val Gin Glu Glu Thr Arg Gly 
65 70 75 80 

CGA TTC CAC CTC CTC TGG GAT CCC AGA AGG AAG AAC TGC TCC CTG AGC 524 
Arg Phe His Leu Leu Trp Asp Pro Arg Arg Lys Asn Cys Ser Leu Ser 

85 90 95 

ATC AGA GAT GCC CGG AGG AGG GAC AAT GCT GCA TAC TTC TTT CGG TTG 572 
He Arg Asp Ala Arg Arg Arg Asp Asn Ala Ala Tyr Phe Phe Arg Leu 

100 105 110 

AAG TCC AAA TGG ATG AAA TAC GGT TAT ACA TQ TCC AAG CTC TCT GTG 620 
Lys Ser Lys Trp Met Lys Tyr Gly Tyr Thr Ser Ser Lys Leu Ser Val 

115 120 125 

CGT GTG ATG GCC CTG ACC CAC AGG CCC AAC ATC TCC ATC CCA GGG ACC 668 
Arg Val Met Ala Leu Thr His Arg Pro Asn He Ser He Pro Gly Thr 

130 135 140 

CTG GAG TCT GGC CAT CCC AGC AAT CTG ACC TGC TCT GTG CCC TGG GTC 716 
Leu Glu Ser Gly His Pro Ser Asn Leu Thr Cys Ser Val Pro Trp Val 
145 150 155 160 
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TGT GAG CAG GGG ACG CCC CCC ATC TTC TCC TGG ATG TCA GQ GCC CCC 764 
Cys Glu Gin Gly Thr Pro Pro He Phe Ser Trp Met Ser Ala Ala Pro 

165 170 175 

ACC TCC CTG GGC CCC AGG ACC ACC CAG TCC TCG GTG CTC ACA ATC ACC 812 
Thr Ser Leu Gly Pro Arg Thr Thr Gin Ser Ser Val Leu Thr He Thr 

180 185 190 

CCA CGG CCC CAG GAC CAC AGC ACC AAC CTC ACC TGT CAG GTG ACG TTC 860 
Pro Arg Pro Gin Asp His Ser Thr Asn Leu Thr Cys Gin Val Thr Phe 

195 200 205 

CCT GGA GCC GGT GTG ACC ATG GAG AGA ACC ATC CAG CTC AAT GTC TCC 908 
Pro Gly Ala Gly Val Thr Met Glu Arg Thr lie Gin Leu Asn Val Ser 

210 215 220 

TAT GQ CCA CAG AAA GTG GCC ATC AGC ATC TTC CAA GGA AAC AGC GCA 956 
Tyr Ala Pro Gin Lys Val Ala lie Ser lie Phe Gin Gly Asn Ser Ala 
225 230 235 240 

GCC TTC AAA ATC CFG CAA AAC ACC TCG TCC QC CQ GTC CTG GAG GGC 1004 
Ala Phe Lys He Leu Gin Asn Thr Ser Ser Leu Pro Val Leu Glu Gly 

245 250 255 

CAG GCT CTG CGG QG CTC TGT GAT GCT GAC GGC AAC CCC CCT GCA CAC 1052 
Gin Ala Leu Arg Leu Leu Cys Asp Ala Asp Gly Asn Pro Pro Ala His 

260 265 270 

CTG AGC TGG TTC CAG GGC HC CCC GCC CTG AAC GCC ACC CCC ATC TCC 1100 
Leu Ser Trp Phe Gin Gly Phe Pro Ala Leu Asn Ala Thr Pro He Ser 

275 280 285 

AAT ACC GGG GTC CTG GAG CTG CCT CAA GTA GGG TCT GCA GAA GAA GGA n48 
Asn Thr Gly Val Leu Glu Leu Pro Gin Val Gly Ser Ala Glu Glu Gly 

290 295 300 

GAT TTC ACC TGC CGT GCT CAG CAT CCT CTG GGC TCC CTG CAA ATC TCT 1196 
Asp Phe Thr Cys Arg Ala Gin His Pro Leu Gly Ser Leu Gin He Ser 
305 310 315 320 

CTG AGT CTC TTT CTG CAT TGG AAA CCA GAA GGC AGG GCT GGT GGT GTC 1244 
Leu Ser Leu Phe Val His Trp Lys Pro Glu Gly Arg Ala Gly Gly Val 

325 330 335 

CTG GGA GCA GTC TGG GGA GCT AGC ATC ACA ACC CTG GTT TTC CTC TGT 1292 
Leu Gly Ala Val Trp Gly Ala Ser He Thr Thr Leu Val Phe Leu Cys 

340 345 350 

GTT TGC TTC ATC HC AGA CTG AAG ACT AGA AGG AAG AAA GCA GCC CAG 1340 
Val Cys Phe He Phe Arg Val Lys Thr Arg Arg Lys Lys Ala Ala Gin 

355 360 365 

CCA GTG CAA AAC ACG GAT GAT GTG AAC CCC GTC ATG GTC TCA GGC TCC 1388 
Pro Val Gin Asn Thr Asp Asp Val Asn Pro Val Met Val Ser Gly Ser 

370 375 380 

AGG GGT CAT CAG CAC CAG HC CAG ACA GGC ATA GTT TCA GAC CAC CCT 1436 
Arg Gly His Gin His Gin Phe Gin Thr Gly He Val Ser Asp His Pro 
385 390 395 400 

GCT GAG GCT GGC CCC ATC TCA GAA GAT GAG CAG GAG CTC CAC TAC GCT 1484 
Ala Glu Ala Gly Pro He Ser Glu Asp Glu Gin Glu Leu His Tyr Ala 

405 410 415 

GTC CTA CAC TTC CAC AAG CTG CAA CCT CAG GAA CCA AAG GTC ACC GAC 1532 
Val Leu His Phe His Lys Val Gin Pro Gin Glu Pro Lys Val Thr Asp 
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420 425 430 

ACT GAG TAG TCA GAA ATC AAG ATA CAC AAG TGAGGAATTG TCCAAAGCCA 1582 
Thr Glu Tyr Ser Glu He Lys He His Lys 

435 440 

TAACCTTGAT TGGAGAGAAC ATGGTACaC TCAGTGTAn GGHACTAGG GCTGCCACAG 1642 

CAATGTACCA CAAACCGAGT GACATAAACA CAGAACHTA nnCGTATA GHTCAGATG 1702 

TTAGAGGTCT GAGAACAAGG TGHATCAGG GnGGTCCCT TCTAAGGCQ CTaiGnGG 1762 

CTTGTAGATG GaGTaCQ CGTGTGTCT TCACATGGTC HTCaaGA GTGTGTnCT 1822 

GTCQAATCT TCTaiCTTA TAAAGACAQ AGTQTATTG GAHAGGGCC TCCCCATGAC 1882 

CTAATTTAAA TAAATTAACT ATHAAAGAC CCTCCAAATA CAGTAACCTT CTGGATATTA 1942 

GATTTAGGAC HCCAACATA TAATHTAGA AGGGAACAAT HAGCCCATA ACAQGIGTC 2002 

CAATTCTTTT AAAATTAATG TTnTGTTGT AAATGGAQA TATAAATACC TTCGTATATA 2062 

TGGCAGACCG CAGACTTaG TCCAAGAGAA CTGAGTTCAA CTCCATCTAT GCCAGCCTGG 2122 

GCAACAGAGC GAGACTCCAA CTCAGAAAAA GCAAAACAAA ACAAACAAAC AAGCAAAAAA 2182 

CCACAATTAG ACTGACAGQ GACrnTHA GGAGCAATAT TGGAAGGCTA AATGCAATAG 2242 

AAAGATGTCT TTGATGCai AAGAGAAATA AATGTTGTTT TAGAAAGCCT ACTCAATGAA 2302 

AACACATTTT AAGACTGAAA GTGAAATATA GATATTHAA GGAAAACCAA AATATGTGAG 2362 

TGTTAATAAA GAAAAGATTT CTCAAATAAA TTCTAAAACA TATAATTCAG GTATTAGGAA 2422 

AGTGATCCCA GATTAGATTT TTGAGATCCA AAAAAAATGC AAAACCTAGG AAAGTAGCAA 2482 . 

ATATGTGAGC AAAATGAAAC AAATACTTGT TGTAAAAATG ATGGTTTGTA GAGGGGTCAA 2542 

ACATCAAATG TAATATTGAA ATACCAATAT TATATAGCCC AGAAAQATA ATAACATAAA 2602 

GTTCAGAAGA GTGTAAATAG AATTTATATT ACCATAAAGT CCTTTATATT TTTCCAGAGA 2662 

AAATTAAATG HATGATGAA TGTTACATTT GGATAAHTA TTATTGTAAT CTCGAGGAAA 2722 

THACTTAAA GAATCGAAGC CAAGTTTACC ACCTGTGAAC TAGAGGAAGT ATAAAAGGTG 2782 

ATAGAAACAT TATTCAGTCA AACCAGA 2809 
[0 1 5 9] la^iM-t: 7 h.-KDi/-: 
iE?fJ^:^§ : 3 4 2 ffi^flCOSS : gS 

mm : 

Met Leu Pro Leu Leu Leu Pro Leu Leu Trp Ala Gly Ala Leu Ala Gin 

1 5 10 15 - 

Glu Arg Arg Phe Gin Leu Glu Gly Pro Glu Ser Leu Thr Val Gin Glu 

20 25 . 30 

Gly Leu Cys Val Leu Val Pro Cys Arg Leu Pro Thr Thr Leu Pro Ala 

35 40 45 

Ser Tyr Tyr Gly Tyr Gly Tyr Trp Phe Leu Glu Gly Ala Asp Val Pro 

50 55 60 

Val Ala Thr Asn Asp Pro Asp Glu Glu Val Gin Glu Glu Thr Arg Gly 
65 70 75 80 

Arg Phe His Leu Leu Trp Asp Pro Arg Arg Lys Asn Cys Ser Leu Ser 

85 90 95 

He Arg Asp Ala Arg Arg Arg Asp Asn Ala Ala Tyr Phe Phe Arg Leu 

100. 105 110 

Lys Ser Lys Trp Met Lys Tyr Gly Tyr Thr Ser Ser Lys Leu Ser Val 

115 120 125 

Arg Val Met Ala Leu Thr His Arg Pro Asn He Ser He Pro Gly Thr 

130 135 140 

Leu Glu Ser Gly His Pro Ser Asn Leu Thr Cys Ser Val Pro Trp Val 
145 150 155 160 

Cys Glu Gin Gly Thr Pro Pro He Phe Ser Trp Met Ser Ala Ala Pro 
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165 170 175 

Thr Ser Lai Gly Pro Arg Thr Thr Gin Ser Ser Val Leu Thr lie Thr 

180 185 190 

Pro Arg Pro Gin Asp His Ser Thr Asn Leu Thr Cys Gin Val Thr Phe 

195 200 205 

Pro Gly Ala Gly Val Thr Met Glu Arg Thr He Gin Leu Asn Val Ser 

210 215 220 

Tyr Ala Pro Gin Lys Val Ala He Ser He Phe Gin Gly Asn Ser Ala 
225 230 235 240 

Ala Phe Lys He Leu Gin Asn Thr Ser Ser Leu Pro Val Leu Glu Gly 

245 250 255 

Gin Ala Leu Arg Leu Leu Cys Asp Ala Asp Gly Asn Pro Pro Ala His 

260 265 270 

Leu Ser Trp Phe Gin Gly Phe Pro Ala Leu Asn Ala Thr Pro He Ser 

275 280 285 

Asn Thr Gly Val Leu Glu Leu Pro Gin Val Gly Ser Ala Glu Glu Gly 

290 295 300 

Asp Phe Thr Cys Arg Ala Gin His Pro Leu Gly Ser Leu Gin He Ser 
305 310 315 320 

Leu Ser Leu Phe Val His Trp Ser Ser Ala Pro Val Pro Asp Arg His 

325 330 335 

Ser Phe Arg Pro Pro Cys 
340 

[0160] mm^- : 8 mm •• 

m\<^^^ : 1 0 2 6 b.-KoS/- : l^tt 

s.ncom : tm m\(^mm : dna (cdna) 



GCGGAGATTC 


60 


CGTACCCTGC 


120 


CCTGGAAGGG 


180 


GACCCGGGGC 


240 


CAGAGATGCC 


300 


GAAATACGGT 


360 


CAACATCTCC 


420 


GCCCTGGGTC 


480 


CTCCQGGGC 


540 


CCACAGCACC 


600 


AACCATCCAG 


660 


AAACAGOGCA 


720 


GGCTaCCGG 


780 


GGGCTTCCCC 


840 


AGTAGGGTCT 


900 


GCAAATCTCT 


960 


TTTCAGACCA 


1020 




1026 



CCQGC 

[0161} EJiJS-^ : 9 EfiJcOS^ : DNA (cDNA) 

: 1 7 4 1 m\<7mWi : 

m<r)m : cos 
mm : -*gf : 2 3 ? . . 1262 
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GCGGGACACA GTaOTCTC aCTGaai CTTTGGGCAG AGGGTCTCAA AGTTTCCGTC 60 
TGaaCTGC AGAGGGAGTG GAGQCCGAG GGCTTGTGGC nCECAGHC CTaTCTGTG 120 
AACAGCCGAG ATCACGCGCT CCTCCCCAGC CACCCGHCC TCCCCGCAGT CCTTCCCaC 180 
CAaCCCTTC CCCTTCrCTG CTCATGCAGG GAGCCCAGAA AGCCTCCGCC TCAGAG 236 
ATG QA CCG CTG CTG ac CCC CTG CTG TGG GCA GGG GCC CTG GQ CAG 284 
Met Leu Pro Leu Leu Leu Pro Leu Leu Trp Ala Gly Ala Leu Ala Gin 

15 10 15 

GAG CGG AGA TTC CAG CTG GAG GGG CCA GAG TCA CTG ACG GTG CAG GAG 332 
Glu Arg Arg Phe Gin Leu Glu Gly Pro Glu Ser Leu Thr Val Gin Glu 

20 25 30 

GGT CTG TGC GTC CTC GTA CCC TGC AGA HG CCC ACT ACC CTT CCA GCC 380 
Gly Leu Cys Val Leu Val Pro Cys Arg Leu Pro Thr Thr Leu Pro Ala 

35 40 45 

TCG TAC TAT GGT TAT GGC TAC TGG TTC CTG GAA GGG GCT GAT GTT CCA 428 
Ser Tyr Tyr Gly Tyr Gly Tyr Trp Phe Leu Glu Gly Ala Asp Val Pro 

50 55 60 

GTG GCC ACA AAC GAC CCA GAC GAA GAA GTG CAG GAG GAG ACC CGG GGC 476 
Val Ala Thr Asn Asp Pro Asp Glu Glu Val Gin Glu Glu Thr Arg Gly 
65 70 75 80 . 

CGA TTC CAC CTC CTC TGG GAT CCC AGA AGG AAG AAC TGC TCC CTG AGC 524 
Arg Phe His Leu Leu Trp Asp Pro Arg Arg Lys Asn Cys Ser Leu Ser 

85 90 95 

ATC AGA GAT GCC CGG AGG AGG GAC AAT GCT GCA TAC TTC TTT CGG TTG 572 
He Arg Asp Ala Arg Arg Arg Asp Asn Ala Ala Tyr Phe Phe Arg Leu 

100 105 110 

AAG TCC AAA TGG ATG AAA TAC GGT TAT ACA TCT TCC AAG CTC TCT GTG 620 
Lys Ser Lys Trp Met Lys Tyr Gly Tyr Thr Ser Ser Lys Leu Ser Val 

115 120 125 

CCT GTG ATG GCC CTG ACC CAC AGG CCC AAC ATC TCC ATC CCA GGG ACC 668 
Arg Val Met Ala Leu Thr His Arg Pro Asn He Ser He Pro Gly Thr 

130 135 140 

CTG GAG TCT GGC CAT CCC AGC AAT CTG ACC TGC TCT GTG CCC TGG GTC 716 
Leu Glu Ser Gly His Pro Ser Asn Leu Thr Cys Ser Val Pro Trp Val 
145 150 155 160 

TGT GAG CAG GGG ACG CCC CCC ATC TTC TCC TGG ATG TCA GCT GCC CCC 764 
Cys Glu Gin Gly Thr Pro Pro He Phe Ser Trp Met Ser Ala Ala Pro 

165 170 175 

ACC TCC CTG GGC CCC AGG ACC ACC CAG TCC TCG GTG CTC ACA ATC ACC 812 
Thr Ser Leu Gly Pro Arg Thr Thr Gin Ser Ser Val Leu Thr He Thr 

180 185 190 

CCA CGG CCC CAG GAC CAC AGC ACC AAC CTC ACC TGT CAG GTG ACG TTC 860 
Pro Arg Pro Gin Asp His Ser Thr Asn Leu Thr Cys Gin Val Thr Phe 

195 200 205 

CCT GGA GCC GGT CTG ACC ATG GAG AGA ACC ATC CAG CTC AAT CTC TCC 908 
Pro Gly Ala Gly Val Thr Met Glu Arg Thr He Gin Leu Asn Val Ser 

210 215 ■ 220 

TAT GCT CCA CAG AAA GTG GCC ATC AGC ATC TTC CAA GGA AAC AGC GCA 956 
Tyr Ala Pro Gin Lys Val Ala He Ser He Phe Gin Gly Asn Ser Ala 
225 230 235 240 
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GCC nc AAA ATC QG CAA AAC ACC TCG TCC CTC CCT GTC QG GAG GGC 1004 
Ala Phe Lys He Leu Gin Asn Thr Ser Ser Leu Pro Val Leu Glu Gly 

245 250 255 

CAG GCT aC CGG QG aC TGT GAT GCT GAC GGC AAC CCC Ca GCA CAC 1052 
Gin Ala Leu Arg Leu Leu Cys Asp Ala Asp Gly Asn Pro Pro Ala His 

260 265 270 

CTG AGC TGG TTC CAG GGC HC CCC GCC CTG AAC GCC ACC CCC ATC TCC 1100 
Leu Ser Trp Phe Gin Gly Phe Pro Ala Leu Asn Ala Thr Pro He Ser 

275 280 285 

AAT ACC GGG GTC QG GAG CTG CQ CAA GTA GGG TCT GCA GAA GAA GGA 1148 
Asn Thr Gly Val Leu Glu Leu Pro Gin Val Gly Ser Ala Glu Glu Gly 

290 295 300 

GAT TTC ACC TGC CGT GCT CAG CAT CCT CTG GGC TCC CTG CAA ATC TCT 1196 
Asp Phe Thr Cys Arg Ala Gin His Pro Leu Gly Ser Leu Gin lie Ser 
305 310 315 320 

CTG ACT CTC TTT CTG CAT TGG TCA TCA GCA CCA GTT CCA GAC AGG CAT 1244 
Leu Ser Leu Phe Val His Trp Ser Ser Ala Pro Val Pro Asp Arg His 

325 330 335 

AGT TTC AGA CCA CCC TGC TGAGGCTGGC CCCATCTCAG AAGATGAGCA 1292 
Ser Phe Arg Pro Pro Cys 
340 

GGAGCTCCAC TACGCTGTCC TACACTTCCA CAAGGTGCAA CCTCAGGAAC CAAAGGTCAC 1352 
CGACACTGAG TACTCAGAAA TCAAGATACA CAAGTGAGGA ATTGTCCAAA GCCATAACCT 1412 
TGATTGGAGA GAACATGGTA CCTCTCAGTG TATTGGHAC TAGGGCTGCC ACAGCAATGT 1472- 
ACCACAAACC GAGTGACATA AACACAGAAC TTTATTHCG TATAGTTTCA GATGHAGAG 1532 
GTCTGAGAAC AAGGTCTTAT CAGGGTTGGT CCCTTCTAAG GCCTCTCTTG TTGGCTTGTA 1592 
GATGGCTGTC TCCTCCTTGT GTCTTCACAT GGTCTTTCCT CTGAGTGTGT TTGTGTCCTA 1652 
ATCTTCTCTT CTTATAAAGA CACTAGTCAT ATTGGAHAG GGCCTCCCCA TGACCTAATT 1712 
TAAATAAATT AACTATTTAA AGACCCTCC 1741 
[0 16 2]i2?iJS^: 10 h^Koix-- : IJI^^ 

ii^ij^ft^ : 1 3 2 m\<^^ : S& 

Met Val Glu Ala Phe Cys Ala Thr Trp Lys Leu Thr Asn Ser Gin Asn 

1 5 10 15 

Phe Asp Glu Tyr Met Lys Ala Leu Gly Val Gly Phe Ala Thr Arg Gin 

20 25 30 

Val Gly Asn Val Thr Lys Pro Thr Val He He Ser Gin Glu Gly Asp 

35 40 45 

Lys Val Val He Arg Thr Leu Ser Thr Phe Lys Asn Thr Glu He Ser 

50 55 60 

Phe Gin Leu Gly Glu Glu Phe Asp Glu Thr Thr Ala Asp Asp Arg Asn 
65 70 75 80 

Cys Lys Ser Val Val Ser Leu Asp Gly Asp Lys Leu Val His He Gin 

85 90 95 

Lys Trp Asp Gly Lys Glu Thr Asn Phe Val Arg Glu He Lys Asp Gly 

100 105 110 

Lys Met Val Met Thr Leu Thr Phe Gly Asp Val Val Ala Val Arg His 

115 120 125 

Tyr Glu Lys Ala 
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130 

[0163] : 1 1 ®C0^ : 

: 3 9 6 h;KDi/'- : 

gd?l]c7)M : ffi^J^Oaa : Wk (cDNA) 

ATGGTGGAGG CTTTCTGTGC TACCTGGAAG CTGACCAACA GTCAGAACTT TGATGAGTAC 60 

ATGAAGGCTC TAGGCGTGGG CTTTGCCACT AGGCAGGTGG GAAAT6TGAC CAAACCAACG 120 

GTAAHATCA GTCAAGAAGG AGACAAAGTG GTCATCAGGA CTaCAGCAC ATTCAAGAAC 180 

ACGGAGATTA GTTTCCAGQ GGGAGAAGAG THGATGAAA CCACTGCAGA TGATAGAAAC 240 

TGTAAGTCTG TTGTTAGCCT GGATGGAGAC AAACTTGTTC ACATACAGAA ATGGGATGGC 300 

AAAGAAACAA ATTHGTAAG AGAAATTAAG GATGGCAAAA TGGTTATGAC CCTTACTTTT 360 

GGTGATGTGG TTGaCTTCG CCACTATGAG AAGGCA 3% 
[0164] ffi^iJS-^ : 1 2 R¥]CO^ : DNA (cDNA) 

mico-^^ : 7 54 mnc^mt: 

: tm ^mimhtti^ •. CDS 

mcO^ : mm : 5 2 . . 4 4 8 

AHAGACCAG AAGATCCCCG CTCCTGTaC TAAAGAGGGG AAAGGGCAAG G ATG GTG 57 

Met Val 
1 

GAG GCT TTC TGT GCT ACC TGG AAG aC ACC AAC AGT CAG AAC TTT GAT 105 
Glu Ala Phe Cys Ala Thr Trp Lys Leu Thr Asn Ser Gin Asn Phe Asp 

5 10 15 

GAG TAG ATG AAG GCT CTA GGC GTG GGC TTT GCC ACT AGG CAG GTG GGA 153. 
Glu Tyr Met Lys Ala Leu Gly Val Gly Phe Ala Thr Arg Gin Val Gly 

20 25 30 

AAT GTG ACC AAA CCA ACG GTA ATT ATG AGT CAA GAA GGA GAC AAA GTG 201 
Asn Val Thr Lys Pro Thr Val lie lie Ser Gin Glu Gly Asp Lys Val 
35 40 45 50 

GTC ATC AGG ACT CTC AGC ACA TTC AAG AAC ACG GAG ATT AGT TTC CAG 249 
Val He Arg Thr Leu Ser Thr Phe Lys Asn Thr Glu He Ser Phe Gin 

55 .60 65 . 

CTG GGA GAA GAG TTT GAT GAA ACC ACT GCA GAT GAT AGA AAC TGT AAG 297 
Leu Gly Glu Glu Phe Asp Glu Thr Thr Ala Asp Asp Arg Asn Cys Lys 

70 75 80 

TCT GTT GTT AGC CTG GAT GGA GAC AAA QT GTT CAC ATA CAG AAA TGG 345 
Ser Val Val Ser Leu Asp Gly Asp Lys Leu Val His lie Gin Lys Trp 

85 90 95 

GAT GGC AAA GAA ACA AAT TTT GTA AGA GAA ATT AAG GAT GGC AAA ATG 393 
Asp Gly Lys Glu Thr Asn Phe Val Arg Glu He Lys Asp Gly Lys Met 

100 105 110 

GTT ATG ACC CTT .^a TTT GGT GAT GTG GTT GCT GTT CGC CAC TAT GAG 441 
Val Met Thr Leu Thr Phe Gly Asp Val Val Ala Val Arg His Tyr Glu 
115 120 125 130 

AAG GCA T AAAAATGTTC CTGGTCGGGG CTTGGAAGAG CTCTTCAGTT HTCTCTHC 498 
Lys Ala 



CTCAAGTCTC AGTGCTATCC TAHACAACA TGGCTGATCA TTAATTAGAA GGTTATCCn 
GGTGTGGAGG TGGAAAATGG TGATTTAAAA ACTTGTTACT CCAAGCAACT TGCCCAATH 



558 
618 
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TAATaGAAA ATTTATCATG TTHATAATT TGAATTAAAG nTTGTCCCC CCCCCCCTn 678 
THTTATAAA CAAGTGAATA CAHnATAA THainGG AATGTAAATC AAATHGAAT 738 
AAAAATQTA CACGTG 754 
[0165] : 1 3 h;Kn V- : i^tt 

Rm^^ : 5 6 1 m\<^m. : 56 

Met Asn Ser Ser Leu Thr Ala Gin Arg Arg Gly Ser Asp Ala Glu Leu 

15 10 15 

Gly Pro Trp Val Met Ala Ala Arg Ser Lys Asp Ala Ala Pro Ser Gin 

20 25 30 

Arg Asp Gly Leu Leu Pro Val Lys Val Glu Glu Asp Ser Pro Gly Ser 

35 40 45 

Trp Glu Pro Asn Tyr Pro Ala Ala Ser Pro Asp Pro Glu Thr Ser Arg 

50 55 60 

Leu His Phe Arg Gin Leu Arg Tyr Gin Glu Val Ala Gly Pro Glu Glu 
65 70 75 80 

Ala Leu Ser Arg Leu Arg Glu Leu Cys Arg Arg Trp Leu Arg Pro Glu 

85 90 95 

Leu Leu Ser Lys Glu Gin He Leu Glu Leu Leu Val Leu Glu Gin Phe 

100 105 110 

Leu Thr He Leu Pro Glu Glu Leu Gin Ala Trp Val Arg Glu His Cys 

115 120 125 

Pro Glu Ser Gly Glu Glu Ala Val Ala Val Val Arg Ala Leu Gin Arg 

130 135 140 

Ala Leu Asp Gly Thr Ser Ser Gin Gly Met Val Thr Phe Glu Asp Thr 
145 150 155 160 

Ala Val Ser Leu Thr Trp Glu Glu Trp Glu Arg Leu Asp Pro Ala Arg 

165 170 175 

Arg Asp Phe Cys Arg Glu Ser Ala Gin Lys Asp Ser Gly Ser Thr Val 

180 185 190 

Pro Pro Ser Leu Glu Ser Arg Val Glu Asn Lys Glu Leu He Pro Met 

195 200 205 

Gin Gin He Leu Glu Glu Ala Glu Pro Gin Gly Gin Leu Gin Glu Ala 

210 215 220 

Phe Gin Gly Lys Arg Pro Leu Phe Ser Lys Cys Gly Ser Thr His Glu 
225 230 235 240 

Asp Arg Val Glu Lys Gin Ser Gly Asp Pro Leu Pro Leu Lys Leu Glu 

245 250 255 

Asn Ser Pro Glu Ala Glu Gly Leu Asn Ser He Ser Asp Val Asn Lys 

260 265 270 

Asn Gly Ser He Glu Gly Glu Asp Ser Lys Asn Asn Glu Leu Gin Asn 

275 280 285 

Ser Ala Arg Cys Ser Asn Leu Val Leu Cys Gin His He Pro Lys Ala 

290 295 300 

Glu Arg Pro Thr Asp Ser Glu Glu His Gly Asn Lys Cys Lys Gin Ser 
305 310 315 320 

Phe His Met Val Thr Trp His Val Leu Lys Pro His Lys Ser Asp Ser 

325 330 335 

Gly Asp Ser Phe His His Ser Ser Leu Phe Glu Thr Gin Arg Gin Leu 
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340 345 350 

His Glu Glu Arg Pro Tyr Lys Cys Gly Asn Cys Gly Lys Ser Phe Lys 

355 360 365 

Gin Arg Ser Asp Leu Phe Arg His Gin Arg lie His Thr Gly Glu Lys 

370 375 380 

Pro Tyr Gly Cys Gin Glu Cys Gly Lys Ser Phe Ser Gin Ser Ala Ala 
385 390 395 40O 

Leu Thr Lys His Gin Arg Thr His Thr Gly Glu Lys Pro Tyr Thr Cys 

405 410 415 

Leu Lys Cys Gly Glu Arg Phe Arg Gin Asn Ser His Leu Asn Arg His 

420 425 * 430 

Gin Ser Thr His Ser Arg Asp Lys His Phe Lys Cys Glu Glu Cys Gly 

435 440 445 

Glu Thr Cys His lie Ser Asn Leu Phe Arg His Gin Arg Leu His Lys 

450 455 460 

Gly Glu Arg Pro Tyr Lys Cys Glu Glu Cys Glu Lys Ser Phe Lys Gin 
465 470 475 480 

Arg Ser Asp Leu Phe Lys His His Arg lie His Thr Gly Glu Lys Pro 

485 490 495 

Tyr Gly Cys Ser Val Cys Gly Lys Arg Phe Asn Gin Ser Ala Thr Leu 

500 505 510 

lie Lys His Gin Arg He His Thr Gly Glu Lys Pro Tyr Lys Cys Leu 

515 520 525 

Glu Cys Gly Glu Arg Phe Arg Gin Ser Thr His Leu He Arg His Gin 

530 535 540 

Arg He His Gin Asn Lys Val Leu Ser Ala Gly Arg Gly Gly Ser Arg 
545 550 555 560 

Leu 

[01661 mm^: 14 mm 

ffi?ijc7)fi§ : 1 6 8 3 h;t^Q>'- : Wm 

mn^si : im m\<^w^ : dna (cdna) 



CCGAGTTGGG 


ACCCTGGGTG 


60 


ACGGACTTTT 


GCCCGTGAAA 


120 


CCGCGGCTTC 


GCCGGACCCC 


180 


AGGTGGCTGG 


ACCGGAAGAG 


240 


GACCCGAGCT 


GCrCTCCAAG 


300 


CCATCCTGCC 


CGAGGAGaT 


360 


AGGCGGTGGC 


CGTGGTGCGG 


420 


TGGTGACTTT 


CGAGGACACG 


480 


CAGCACGGAG 


GGACTTCTGC 


540 


CGAGTTTGGA 


AAGCAGAGTG 


600 


AAGCGGAGCC 


ACAGGGGCAA 


660 


AGTGTGGCAG 


TACCCATGAG 


720 


AACTTGAAAA 


TTCTCCTGAA 


780 


GTTCCATAGA 


AGGGGAAGAC 


840 


ACCTTGTTCT 


ATGTCAGCAC 


900 


GGAACAAGTG 


CAAGCAAAGT 


960 


QGACAGTGG 


AGACAGHTC 


1020 


AAGAAAGACC 


TTATAAATGT 


1080 
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GGTAACTGTG GGAAGAGTTT CAAACAACGC TCTGACCTCr HAGACACCA GAGAATCCAC 1140 

ACAGGTGAGA AACCCTATGG CTGCCAAGAA TGTGGGAAAA GOTCAGCCA GAGTGCTGCC 1200 

CTGACCAAGC ACCAGAGGAC ACACACAGGC GAGAAGCCGT ACACCTGTCT GAAATGTGGG 1260 

GAGCGOTCA GGCAGAATTC ACACCTAAAT CGTCATCAAA GTACCCACAG TAGAGACAAA 1320 

CATTTTAAAT GTGAGGAATG CGGGGAAACC TGTCATATn CCAACCTnT TAGACATCAG 1380 

AGACTACATA AAGGGGAAAG ACCQATAAG TGTGAAGAAT GCGAGAAGAG CTTCAAACAG 1440 

CCaaGACC TCTHAAACA CCACAGAATC CACACT(^GG AGAAGCCCTA TGGATGnCC 1500 

GTaGTGGGA AACGCHCAA TCAGAGTGCA ACCQCATTA AACACCAGAG AATTCACACT 1560 

GGGGAAAAGC CTTACAAATG TCTTGAATGT GGGGAAAGAT TTAGACAAAG TACACACCTT 1620 

ATCCGACACC AAAGAATTCA TCAAAATAAA GTCaCTCGG CTGGGOGTGG TGGCTCGCGC 1680 

CTG i683 
[0167] ie?ij#-^ : 1 5 mncnmm : DNA (cDNA) 
E?»JcOft$ : 2 1 68 mncomi: 

Rmm : im ^m^^mhtm^ : cds 

mm : -^m #4{aa : i ? 2 . . i s 5 7 

m\ : 

CGAGAGAGTT GTAGGCGCAA AGCTGAGGAA AGGAGAGTGT GGAGAGGGGC CTGGTGTGGT 60 
GGGGCCCGGT GTTTGGGACC GGAGGGTGTT GACGGCTGAT GAGTTCCTTG GGTTTGCTCT 120 
TTCTTCACCT GAAAAGAAGA CTCCAGGAAG GGCAGCACAT GCOGGAGAAA G ATG AAT 177 

Met Asn 
1 

TCC AGC TTG ACC GCC CAG AGG CGC GGC act GAC GCC GAG TTG GGA CCC 225 
Ser Ser Leu Thr Ala Gin Arg Arg Gly Ser Asp Ala Glu Leu Gly Pro 

5 10 15 

TGG GTG ATG GCT GCG AGG TCC AAG GAC GCG GCG CCG TCC CAA CGC GAC 273 
Trp Val Met Ala Ala Arg Ser Lys Asp Ala Ala Pro Ser Gin Arg Asp 

. 20 . 25 30 

GGA aT TTG CCC GTG AAA GTG GAG GAA GAC TCA CCC GGA AGT TGG GAG 321 
Gly Leu Leu Pro Val Lys Val Glu Glu Asp Ser Pro Gly Ser Trp Glu 
35 40 45 50 

CCC AAC TAT CCC GCG Ca TCG CCG. GAC CCC GAA ACT TCT CGA CTG CAC 369 
Pro Asn Tyr Pro Ala Ala Ser Pro Asp Pro Glu Thr Ser Arg Leu His 

55 60 65 

TTT AGG CAG CTG CGT TAG CAG GAG GTG GCT GGA CCG GAA GAG GCG CTG 417 
Phe Arg Gin Leu Arg Tyr Gin Glu Val Ala Gly Pro Glu Glu Ala Leu 

70 75 80 

AGC CGG CTC CGA GAA CTG TGT CGT CGG TGG CTG AGA CCC GAG CTG CTC 465 
Ser Arg Leu Arg Glu Leu Cys Arg Arg Trp Leu Arg Pro Glu Leu Leu 

85 90 95 

TCC AAG GAG CAG ATC CTG GAG GTG CTG GTG CTG GAG CAG TTC CTC ACC 513 
Ser Lys Glu Gin He Leu Glu Leu Leu Val Leu Glu Gin Phe Leu Thr 

100 105 110 

ATC CTG CCC GAG GAG CTT CAA GCC TGG GTG CGA GAG CAC TGC CCA GAG 561 
He Leu Pro Glu Glu Leu Gin Ala Trp Val Arg Glu His Cys Pro Glu 
115 120 125 130 

AGC GGG GAG GAG GCG GTG GCC GTG GTG CGG GCT CTG CAG CGA GCG CTC 609 
Ser Gly Glu Glu Ala Val Ala Val Val Arg Ala Leu Gin Arg Ala Leu 

135 140 145 

GAT GGA ACC TCA TCC CAG GGG ATG GTG ACT TTC GAG GAC ACG GCT GTG 657 
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Asp Gly Thr Ser Ser Gin Gly Met Val Thr Phe Glu Asp Thr Ala Val 

150 155 160 

TCT CTA ACC TGG GAG GAG TGG GAG CGC CTG GAC CCA GCA CGG AGG GAC 705 
Ser Leu Thr Trp Glu Glu Trp Glu Arg Leu Asp Pro Ala Arg Arg Asp 

165 170 175 

TTC TGC AGA GAG AGT GCG CAG AAG GAT TCC GGG AGC ACA GTT CCG CCG 753 
Phe Cys Arg Glu Ser Ala Gin Lys Asp Ser Gly Ser Thr Val Pro Pro 

180 185 190 

AGT HG GAA AGC AGA GTG GAG AAC AAA GAG TTG ATT CCA ATG CAA CAA 801 
Ser Leu Glu Ser Arg Val Glu Asn Lys Glu Leu He Pro Met Gin Gin 
195 200 205 210 

AH TTA GAA GAA GCG GAG CCA CAG GGG CAA CTA CAA GAA GCG TTC CAG 849 
He Leu Glu Glu Ala Glu Pro Gin Gly Gin Leu Gin Glu Ala Phe Gin 

215 220 225 

GGG AAG CGC CCC CTG TTT TCT AAG TGT GGC AGT ACC CAT GAG GAC AGG 897 
Gly Lys Arg Pro Leu Phe Ser Lys Cys Gly Ser Thr His Glu Asp Arg 

230 235 240 

GTG GAA AAG CAG TCC GGA GAC CCC TTG CCC CTG AAA CTT GAA AAT TCT 945 
Val Glu Lys Gin Ser Gly Asp Pro Leu Pro Leu Lys Leu Glu Asn Ser 

245 250 255 

CCT GAA GCA GAA GGA CTC AAC AGC ATC TCA GAT GTC AAT AAG AAT GCT 993 
Pro Glu Ala Glu Gly Leu Asn Ser He Ser Asp Val Asn Lys Asn Gly 

260 265 270 

TCC ATA GAA GGG GAA GAC TCT AAA AAT AAT GAA TTG CAG AAC AGT GCC 1041 . 
Ser He Glu Gly Glu Asp Ser Lys Asn Asn Glu Leu Gin Asn Ser Ala 
275 280 285 290 

AGG TGT TCC AAC CTT GTT CTA TGT CAG CAC ATC CCG AAA GCA GAG AGG 1089 
Arg Cys Ser Asn Leu Val Leu Cys Gin His He Pro Lys Ala Glu Arg 

295 300 305 

CCC ACT GAC AGT GAG GAA CAC GGG AAC AAG TGC AAG CAA AGT TTC CAC 1137 
Pro Thr Asp Ser Glu Glu His Gly Asn Lys Cys Lys Gin Ser Phe His 

310 315 320 

ATG GTG ACG TGG CAC GTG CTG AAA CCT CAC AAG TCT GAC AGT GGA GAC 1185 
Met Val Thr Trp His Val Leu Lys Pro His Lys Ser Asp Ser Gly Asp 

325 330 335 

AGT TTC CAT CAT TCC AGC CTT TTT GAG ACC CAG AGG CAG CTC CAT GAA 1233 
Ser Phe His His Ser Ser Leu Phe Glu Thr Gin Arg Gin Leu His Glu 

340 345 350 

GAA AGA CCT TAT AAA TGT GGT AAC TGT GGG AAG AGT TTC AAA CAA CGC 1281 
Glu Arg Pro Tyr Lys Cys Gly Asn Cys Gly Lys Ser Phe Lys Gin Arg 
355 360 365 370 

TCT GAC CTC TTT AGA CAC CAG AGA ATC CAC ACA GGT GAG AAA CCC TAT 1329 
Ser Asp Leu Phe Arg His Gin Arg He His Thr Gly Glu Lys Pro Tyr 

375 380 385 

GGC TGC CAA GAA TGT GGG AAA AGC TTC AGC CAG AGT GCT GCC CTG ACC 1377 
Gly Cys Gin Glu Cys Gly Lys Ser Phe Ser Gin Ser Ala Ala Leu Thr 

390 395 400 

AAG CAC CAG AGG ACA CAC ACA GGC GAG AAG CCG TAC ACC TGT CTG AAA 1425 
Lys His Gin Arg Thr His Thr Gly Glu Lys Pro Tyr Thr Cys Leu Lys 
405 410 415 



1 4 » 
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TGT GGG GAG CGC HC AGG CAG AAT TCA CAC m AAT CGT CAT CAA ACT 1473 
Cys Gly Glu Arg Phe Arg Gin Asn Ser His Leu Asn Arg His Gin Ser 

420 425 430 

ACC CAC ACT AGA GAC AAA CAT TTT AAA TGT GAG GAA TGC GGG GAA ACC 1521 
Thr His Ser Arg Asp Lys His Phe Lys Cys Glu Glu Cys Gly Glu Thr 
435 440 445 450 

TGT CAT AH TCC AAC CTT HT AGA CAT CAG AGA CTA CAT AAA GGG GAA 1569 
Cys His lie Ser Asn Leu Phe Arg His Gin Arg Leu His Lys Gly Glu 

455 460 465 

AGA CCC TAT AAG TGT GAA GAA TGC GAG AAG AGC TTC AAA CAG CGC TCT 1617 
Arg Pro Tyr Lys Cys Glu Glu Cys Glu Lys Ser Phe Lys Gin Arg Ser 

470 . 475 480 

GAC CrC m AAA CAC CAC AGA ATC CAC ACT GGG GAG AAG CCC TAT GGA 1665 
Asp Leu Phe Lys His His Arg He His Thr Gly Glu Lys Pro Tyr Gly 

485 490 495 

TGT TCC GTC TGT GGG AAA CGC TTC AAT CAG AGT GCA ACC QC ATT AAA 1713 
Cys Ser Val Cys Gly Lys Arg Phe Asn Gin Ser Ala Thr Leu He Lys 

500 505 510 

CAC CAG AGA ATT CAC AQ GGG GAA AAG CCT TAC AAA TGT CFT GAA TGT 1761 
His Gin Arg lie His Thr Gly Glu Lys Pro Tyr Lys Cys Leu Glu Cys 
515 520 525 530 

GGG GAA AGA TTT AGA CAA AGT ACA CAC CTT ATC CGA CAC CAA AGA AH 1809 
Gly Glu Arg Phe Arg Gin Ser Thr His Leu He Arg His Gin Arg He 

535 540 . 545 

CAT CAA AAT AAA GTG CTG TCG GCT GGG CGT GGT GGC TCG CGC QG TAA 1857. 
His Gin Asn Lys Val Leu Ser Ala Gly Arg Gly Gly Ser Arg Leu * 

550 555 560 

TCCCAGCACT TTGGGAGGCC AAGGCAGGCA GATCATTTGA GATCAGGAGT TTGAAACCAG 1917 
CCTGGCCAAC ATGGTAAAAT CCTGTCTTTA CTAAAAATAC AGAAATGAGC CGGGCATGGT 1977 
GGTGCATGCCTGTAAGCCCA GCTATTCGGG AGCQGAGGT AGGAGAATCA CTTGAACCCA 2037 - 
GGAGGCGGAA GTTGCAGTGA GCTGAGATCA TGCCACTGCA aCCAGCCTG GGCAACAGAG 2097 
CGAGACTCCA TTTCAAAAAA GAAATAAAGT GCTGTCATTT TGATATGTTT CAAAAAAAAA 2157 
AAAAAAAAAA A 2168 

[0 168] mm^: 1 6 h.-Kos;- : mm^ 

ie?iioft$ : 2 0 1 m^icom^ : ga 

mm: 

Met Asn Ser Ser Leu Thr Ala Gin Arg Arg Gly Ser Asp Ala Glu Leu 

15 10 15 

Gly Pro Trp Val Met Ala Ala Arg Ser Lys Asp Ala Ala Pro Ser Gin 

20 25 30 

Arg Asp Gly Leu Leu Pro Val Lys Val Glu Glu Asp Ser Pro Gly Ser 

35 . 40 45 

Trp Glu Pro Asn Tyr Pro Ala Ala Ser Pro Asp Pro Glu Thr Ser Arg 

50 55 60 

Leu His Phe Arg Gin Leu Arg Tyr Gin Glu Val Ala Gly Pro Glu Glu 
65 70 75 80 

Ala Leu Ser Arg Leu Arg Glu Leu Cys Arg Arg Trp Leu Arg Pro Glu 

85 90 95 

Leu Leu Ser Lys Glu Gin lie Leu Glu Leu Leu Val Leu Glu Gin Phe 



(31) 4t^^l0-286089 

100 105 110 

Leu Thr He Leu Pro Glu Glu Leu Gin Ala Trp Val Arg Glu His Cys 

115 120 125 

Pro Glu Ser Gly Glu Glu Ala Val Ala Val Val Arg Ala Leu Gin Arg 

130 135 140 

Ala Leu Asp Gly Thr Ser Ser Gin Gly Met Val Thr Phe Glu Asp Thr 
145 150 1 55 160 

Ala Val Ser Leu Thr Trp Glu Glu Trp Glu Arg Leu Asp Pro Ala Arg 

165 170 175 

Arg Asp Phe Cys Arg Glu Ser Ala Gin Lys Asp Ser Gly Ser Thr Val 

180 185 190 

Pro Pro Ser Asp Thr Val Tyr Gly Pro 
195 200 
[0169] iS?iJ#^ : 1 7 m<^W : 

m\(7)m : mnc^ms, : dna (cdna) 

atgaattcca GCTTGACCGC CCAGAGGCGC GGCAGTGACG CCGAGTTGGG ACCCTGGGTG 60 

ATGGCTGCGA GGTCCAAGGA CGCGGCGCCG TCCCAACGCG ACGGAQTTT GCCCGTGAAA 120 

GTGGAGGAAG ACTCACCCGG AAGTTGGGAG CCCAACTATC CCGCGGCTTC GCCGGACCCC 180 

GAAACTTCTC GACTGCACTT TAGGCAGQG CGTTACCAGG AGGTGGCTGG ACCGGAAGAG 240 

GCGCTGAGCC GGCTCCGAGA ACTCTGTCGT CGGTGGCTGA GACCCGAGCT CaCTCCMi 300 

GAGCAGATCC TGGAGaCCT GGTGCTGGAG CAGTTCCTCA CCATCCTGCC CGAGGAGCTT 360 

CAAGCCTGGG TGCGAGAGCA CTGCCCAGAG AGCGGGGAGG AGGCGGTGGC CGTGGTGCGG 420 . 

CQCTGCAGC GAGCGQCGA TGGAACCTCA TCCCAGGGGA TGGTGACTTT CGAGGACACG 480 

GCTGTGTCTC TAACCTGGGA GGAGTGGGAG CGCaGGACC CAGCACGGAG GGACnCTGC 540 

AGAGAGAGTG CGCAGAAGGA TTCCGGGAGC ACAGTTCCGC CGAGTGACAC TGTTTATGGA 600 

CCG 603 
. [0170] ie?ij#^ : 1 8 iE?^Jc7)SS : DNA (cDNA) 

m\co^^ : 1 0 5 1 micomk : 

SE?M:1Sffi miimhtii^ : CDS 

a^)St:-*M . ^?l£{4S: 158. . 76 0 

GCGCAAAGCT GAGGAAAGGA GAGTGTGGAG AGGGGCQGG TGTGGTGGGG CCCGGTGTTT 60 
GGGACCGGAG GGTGTTGACG GCTGATGAGT TCCTTGGGTT TGQCTTTa TCACQGAAA 120 
AGAAGACTCC AGGAAGGGCA GCACATGCCG GAGAAAG ATG AAT TCC AGC TTG ACC 175 

Met Asn Ser Ser Leu Thr 
1 5 

GCC CAG AGG CGC GGC AGT GAC GCC GAG TTG GGA CCC TGG GTG ATG GCT 223 
Ala Gin Arg Arg Gly Ser Asp Ala Glu Leu Gly Pro Trp Val Met Ala 

10 15 20 

GCG AGG TCC AAG GAC GCG GCG CCG TCC CAA CGC GAC GGA CTT TTG CCC 271 
Ala Arg Ser Lys Asp Ala Ala Pro Ser Gin Arg Asp Gly Leu Leu Pro 

25 30 35 

GTG AAA GTG GAG GAA GAC TCA CCC GGA AGT TGG GAG CCC AAC TAT CCC 319 
Val Lys Val Glu Glu Asp Ser Pro Gly Ser Trp Glu Pro Asn Tyr Pro 

40 45 50 

GCG GCT TCG CCG GAC CCC GAA AQ TQ CGA CTG CAC TH AGG CAG QG 367 
Ala Ala Ser Pro Asp Pro Glu Thr Ser Arg Leu His Phe Arg Gin Leu 
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55 60 65 70 

CGT TAC CAG GAG GTG GCT GGA CCG GAA GAG GCG QG AGC CGG CTC CGA 415 
Arg Tyr Gin Glu Val Ala Gly Pro Glu Glu Ala Leu Ser Arg Leu Arg 

75 80 85 

GAA CrC TGT CGT CGG TGG CTG AGA CCC GAG CTG CTC TCC AAG GAG CAG 463 
Glu Leu Cys Arg Arg Trp Leu Arg Pro Glu Leu Leu Ser Lys Glu Gin 

90 95 100 

ATC CTG GAG CTG CTG GTG CTG GAG CAG HC CTC ACC ATC CTG CCC GAG 511 
He Leu Glu Leu Leu Val Leu Glu Gin Phe Leu Thr lie Leu Pro Glu 

105 110 115 

GAG CTT CAA GCC TGG GTG CGA GAG CAC TGC CCA GAG AGC GGG GAG GAG 559 
Glu Leu Gin Ala Trp Val Arg Glu His Cys Pro Glu Ser Gly Glu Glu 

120 125 130 

GCG GTG GCC GTG GTG CGG GCT CTG CAG CGA GCG CTC GAT GGA ACC TCA 607 
Ala Val Ala Val Val Arg Ala Leu Gin Arg Ala Leu Asp Gly Thr Ser 
135 140 145 150 

TCC CAG GGG ATG GTG ACT HC GAG GAC ACG GCT GTG TCT CTA ACC TGG 655 
Ser Gin Gly Met Val Thr Phe Glu Asp Thr Ala Val Ser Leu Thr Trp 

155 160 165 

GAG GAG TGG GAG CGC CTG GAC CCA GCA CGG AGG GAC TTC TGC AGA GAG 703 
Glu Glu Trp Glu Arg Leu Asp Pro Ala Arg Arg Asp Phe Cys Arg Glu 

170 175 180 

AGT GCG CAG AAG GAT TCC GGG AGC ACA GTT CCG CCG AGT GAC ACT GTT 751 
Ser Ala Gin Lys Asp Ser Gly Ser Thr Val Pro Pro Ser Asp Thr Val 

185 190 195 

TAT GGA CCG TAAGAGCTGA CCGCTGTCTG AAGGCTTGCC CACAGACCTT 800 
Tyr Gly Pro 
.200 

ACACTCAAAA GGATTCTCTA AAAAGTGAAT TCTTTGATGT TGATCAAACC ATGCCTTACG 860 
CCTAATGACT TTTCCACATT CACTGCATTC ATAAGACTTT GCTCTTGTGA GAATTCGCTC 920 
ATGCCCCAAA AGCAAAGATC TTTGATTGAA GGGTTTGCCA TCCTCATCAT ATCTGCCCTG 980 
CTTCCACCTT GTTTGCGCAT TCTGATCTTG AATAAAGGTT AAGGTTTTGA AAAAAAAAAA 1040 
AAAAAAAAAA A 1051 
[0 1 7 1] le^iJS-^: 19 h;KDx-:i^1^ 

mKD-^^ : 1 4 9 «e 

Met Leu Pro Ala Ala Met Lys Gly Leu Gly Leu Ala Leu Leu Ala Val 

1 5 10 15 

Leu Leu Cys Ser Ala Pro Ala His Gly Leu Trp Cys Gin Asp Cys Thr 

20 25 30 

Leu Thr Thr Asn Ser Ser His Cys Thr Pro Lys Gin Cys Gin Pro Ser 

35 40 45 

Asp Thr Val Cys Ala Ser Val Arg lie Thr Asp Pro Ser Ser Ser Arg 

50 55 60 

Lys Asp His Ser Val Asn Lys Met Cys Ala Ser Ser Cys Asp Phe Val 

65 70 75 80 

Lys Arg His Phe Phe Ser Asp Tyr Leu Met Gly Phe He Asn Ser Gly 

85 90 95 

He Leu Lys Val Asp Val Asp Cys Cys Glu Lys Asp Leu Cys Asn Gly 



(33) 
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100 105 110 

Ala Ala Gly Ala Gly His Ser Pro Gly Pro Trp Pro Gly Gly Ser Cys 

115 120 125 

Ser Ala Trp Gly Leu Pro Ser Ser Gly Leu Gly Pro Asp Val Ser Ser 



140 



: DNA (cDNA) 



130 135 
Phe Pro Ars Gly Phe 
145 

[0172] : 2 0 

R¥\CO^^ : 4 4 7 

ATGCTGCaC CAGCCATGAA GGGCCTCGGC aGGCGaCC TGGCCGTCa GaGTGCTCG 60 
GCGCCCGCTC ATGGCaCTG GTGCCAGGAC TGCACCCTGA CCACCAAaC CAGCCAHGC 120 
ACCCCAAAGC AGTGCCAGCC GTCCGACACG GTGTGTGCCA GTGTCCGAAT CACCGATCCC 180 
AGCAGCAGCA GGAAGGATCA CTOGGTGAAC AAGATGTGTG CCTCCTCQG TGACTTOGTT 240 
AAGCGACACT TTTTCTCAGA CTATCTGATG GGGHTATTA AaCTGGGAT CTTAAAGGTC 300 
GACGTGGACT GCTGCGAGAA GGATTTGTGC AATGGGGCGG CAGGGGCAGG GCACAGCCQ 360 
GGGCCCTGGC CGGGGGGCTC CTGCTCAGCC TGGGGCQGC CCTCaCTGG GQGGGCCa 420 
GATGTCTCCT CCTTCCCACG GGGHTC 447 
[0173] W.nm^ : 2 1 le^jcoaa : DNA (cDNA) 

m\<D^^ : 9 0 1 micO^Wi : 

: mm^^htMi^ : CDS 

: ^^im : 1 4 7 . . 5 9 3 

h.t:u i^- : l^m^m^ Lfz1i& : E 

im : 

CGGATTCCGG TCCGCAGGAG ACCGAAGGCA CAG 
CTCCCCG CGCCGCGCAC GCCGCCCGAG 60 
CCCGGAGTGC GGACACCCCC GGGATGCTTG CGC 
CCCAGAG GACCCGCGCC CCAAGCCCCC 120 
GCGCCGCCCC CAGGCCCACC CGGAGG ATG CTG 
OCT GCA GCC ATG AAG GGC CTC 173 

Met. Leu 

Pro Ala Ala Met Lys Gly Leu 

1 



GGC 


CTG 


GCG 


CTG 


CTG 


GCC 


GTC 


CTG 


CTG 


TGC 


TCG 


GCG 


CCC 


GCT 


CAT 


GGC 




221 


G 1 y 


Leu 


A 1 a 


Leu 


Leu 


A 1 a 


Va 1 


Leu 


Leu 


Cys 


Ser 


Al a 


Pro 


A 1 a 


H i s 


G 1 y 






1 0 


20 








1 5 


25 






CTG 


TGG 


TGC 


CAG 


GAG 


TGC 


ACC 


CTG 


ACC 


ACC 


AAG 


TGC 


AGC 


CAT 


TGC 


ACC 




269 


Leu 


Trp 


Cys 


G 1 n 


Asp 


Cys 


Thr 


Leu 


Thr 


Th r 


A s n 


Ser 


Ser 


H i s 
30 


Cys 


Th r 






35 










40 








CCA 


AAG 


CAG 


TGC 


CAG 


CCG 


TGC 


GAC 


ACG 


GTG 


TGT 


GCC 


AGT 


GTC 


CGA 


ATC 




3 1 7 


Pro 


Lys 


G 1 n 


Cys 


G 1 n 


Pro 


Ser 


Asp 


Thr 
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Va 1 


C y s 


A 1 a 


9 r 


V 5* 1 

V <a 1 


A »^ cf 
A 1 5 


T 1 ^ 
lie 






















\j 




















AC C 


GAT 


p p p 

v> 


A PP 
A Vjr 


A PP 

A v»/ 


A P P 
A 


A PP 
A Vjr Vjr 


A A P 

rt. r\ Vjr 


PAX 

VJ t\. 1 


C AC 


TC G 


GTG 


A A P 

r\. r\ \^ 


A A P 

i\. t\ VJ 


AXP 


XPX 




_3 Q -? 


Th r 


A c r» 


P r ri 


^ f 


o c r 


A r- 

O C I 


A r g 


L y s 


Asp 


U i c: 


O C I 


V a 1 

V a 1 


A s n 


L y s 


ivi e u 


c y s 










D u 










D O 










/ u 












\J \^ 


TP P 


XP P 

1 L^ L^ 


XP X 


Lr A C 


xxr* 


Ll 1 1 




O A 


Cap 

\^ r\. 


111 


XTP 


XP A 
1 A 


P A P 
Vj A L^ 


X A X 
1 A 1 


P XP 






A 1 a 


^ 

o C F 


c; <i *- 
o c r 


L^ y s 


Asp 


D K 

n e 


V a 1 


L y s 


A r g 


Old 


P h *a 


P H ^ 
n c 


<5 ^ >- 
o e r 


Asp 


1 y r 


Leu 


















o U 
























A 


p.r:r: 


i-p (-p (-p 
ill 


A XX 
A 1 I 


A A 
A AL. 


1 1 




A 1 


1 1 A 


A A n 
A A Li 


Lr 1 


Lr AC 


XO 
Lr 1 Vj- 


Vjr AU 


1 Lxi^ 






4 D 1 


M *a + 

ivj e X 


1 V 
Kj L y 


P Vi 4a 

K n € 


lie 


A s n 


C *k V- 

o e r 


vjr 1 y 


T 1 i» 

lie 


Leu 


L y s 


V a 1 


Asp 


V a 1 


Asp 


y s 


u y s 






Q n 
y u 




















inn 
















\jf r\ vjr 


A A 


PAX 
LxA 1 


XXP 
1 1 Lt 


X nr* 


A A X 
AA 1 


c n n 


p p o 

Lt 1^ Vjr 


Lj i-/ A 


Lj Vjr Vjr 


PP A 
Lr A 


p r* 

Ur Lr 


Al^ 


A LrO 








c n o 

1:? u y 


n 1 11 


L-f y S 


Asp 


Leu 


L^ y s 


A s n 


Lr 1 y 


A 1 o 

A i a 


A 1 o 

A 1 a 




A 1 =1 

A 1 a 


vj 1 y 


rl 1 s 


Q V 

o e r 


K r o 


vjT 1 y 














i 1 u 










1 1 R 










ion 








c c c 


1 Lr 


r> r> 
L> Vj 


c* 


c 


1 u 




1 U A 




T r; 


PPP 
VjT kjr O 


P XP 
L^ 1 Lt . 


CCC 


TCC 


TCT 


C c 




K C "7 


-r r O 


1 r p 




G 1 y 


G I y 


Se r 


L^ y s 


Q A »- 

o e r 


A 1 -a 

Ala 


1 r p 


P 1 \r 
vjr 1 y 


Leu 


Pro 


Se r 


S e r 


o 1 y 












125 










13 0 










1 35 










CTG 


GGC 


CCT 


GAT 


GTC 


TCC 


TCC 


TTC 


CCA 


CGG 


GGC 


TTC 


TGAGCTTGCT 






603 


Leu 


G 1 y 


Pro 


Asp 


Va 1 


Se r 


Se r 


Phe 


Pro 


A r g 


G 1 y 


Phe 


















140 










145 





CCCCTGAGCC TGTGGCTGCC CTCTCCCCAG CCT 
GGCGTGG CTGGGGCTGG GGGCAGCCTT 663 
GGCCCAGCTC CGTGGCTGTG GCCTGTGGCT CTC 
ACTCCTC CCCCGACGTG AAGCCTCCCT 723 
GTCTCTCCGC CAGCTCTGAG TCCCAGGCAG CTG 
GACATCT CCAGGAAACC AGGCCATCTG 783 
GGCAGGAGGC CTGGGGATGA GGGTGGGGGG GGA 
CCCCCAG GTCCCGGAGG GGAAGTGAAG 843 
CAACAGCCCA GCTGGAAGGG CGTCTTCTGC GGA 
GAAATAA AGTCACTTTT GAGTCCTG 90 1 
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\jL) I nt.. LJ . " 






C* T 

r 1 






'>1 /Oft 




1 z F 






1 /Aft 




1 o P^ 


1 /CSi A 
1/DO A 


GO 1 N 


33/53 




GO 1 N 


33/53 D 


// A6 IK 


48/00 




A6 1 K 


48/00 


GO 1 N 


33/577 




GO IN 


33/OT B 


(C 1 2N 


15/09 


ZN A 






C 1 2R 


1:91) 








(C 1 2N 


1/21 








CI 2R 


1:19) 








(C 1 2P 


21/02 








C 1 2R 


1:19) 









